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PARTYV
GEOLOGY

A, Does the applicant request a waiver of the requirements to submit information pertaining to logs of drill
holes, thickness and chemical properties of the coal fo be mined, potentially acid and toxic-forming strata,
and chemical analyses of the stratum immediately below the lowest coal to be mined in-accordance with
30 1AC 12-3-31{c)?

[ 1YES [X]1NO

H"YESY, submit, as Attachment V.A., a written request that provides the Director with the source or
sources of geologic descriptions that are the same or similar to that of the permit and adjacent areas, that
exist al the Division of Reclamation and provide a demonstration that the referenced geologic descriptions
are sufficient to characterize the permit and adjacent area.

B. Overburden Characterization:

1. Based upon test borings, core samples or fresh, unweathered, uncontaminated samples fromirock
outcrops, describe the nature, thickness and lithologic characteristics of each geologic stratium
occurring within and adjacent to the permit area down to and including the stratum immediately
beneath the lowest coal seam to be mined or any aquifer below the lowest coal seam 1o be mined
which may be adversely impacted by mining, whichever is deeper, and identify all water bearing
units. The lithologic descriptions submitted on the drill logs used to sample overburden for
analysis under Part V.B.4. shall be described in accordance with A Comprehensive Core Book of
Pennsylvanian Rocks of the lllinois Basin (indiana Geologic Survey) if the samples are acquired
following the publication of that document:

The information summarized below has been gathered from a variety of sources including site-specific.drill logs,
published reports, unpublished reports, laboratory analyses, maps, aerial photographs, accounts by local
informants, technical specialists with specific knowledge of the permit area, and information from the Geological
Surveys.of Indiana, Hlinois, and Kentucky, and the USGS.

PHYSIOGRAPHY

The proposed permit area comprises approximately 2,351.2 acres-of partially mined property located in'Warrick
County, Indiana; on the eastern shelf-of the lllinois Basin, within the Wabash Lowland physiographic province,
and within Hydrologic Area 33: The proposed permit area consists of unglaciated dissected uplands. Present
landforms are the result of weathering, mass wasting, and sfream erosion. Local uplands exhibit narrow ridge
tops and moderate to steep slopes. The uplands typically abruptly grade into lowlands. Drainage patternis
dendritic, indicating generally uniform structure. Topographic relief within the permit area is-about 78 fest,
ranging from about 460 fest above mean sea levelinthe uplands to.about:382 feet in the lowlands. Attachment
V.B.1. depicts a generalized stratigraphic column for the interval proposed for disturbance.

UNCONSOLIDATED STRATA

Quaternary unconsolidated material covers the Pennsylvanian bedrock in the proposed permit area, This. material is
typically compositionally-heterogeneous and can include organic matter, clay, alluvium, and weathered anid
fragments of the underlying bedrock. The unconsolidated interval generally thickens away from the uplands and
exhibits maximum thickness directly adjacent to streams: Site-specific:drilling data indicate that the tnconsolidated
layer ranges between about 5.45 and-42.0 feet inthickness within and adjacent o the proposed permit area.

BEDROCK STRATA

The interval of bedrock to be affected by mining within the permit area consists of cyclic sequences of shale and
sandstone with intermitient units of coal and limestone. These sirata exhibit considerable variability in composition,
thickness, and continuity over very short horizontal distances. Lithclogic variability of this degree is-a defining
characteristic of Pennsylvanian rocks in this region. Mississippian strata unconformably underlie the Pennsylvanian
interval regionally but'these rocks were not encountered in any of the test borings. The table below summarizes
thickness and lithology variations for the strata down to-and including the stratum directly beneath the lowest coal
seam to be mined within the proposed permit area. Information obltained from drill logs indicates regional structural
dip to be ina generally southwesterly direction at a rate of about 25 feet per mile. For strata that are not formally
named by Indiana Geological Survey, driller’'s terminology or nomenclature from the Geological Surveys of inois
and Kentucky may be used in this applicatior.
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TABLE 5-1: SUMMARY OF DRILLING DATA

THICKNESS DESCRIPTION EPOCH OR FORMATION
545 -42.00 unconsolidated (soil; clay, alluvium) Quaternary Epoch
0- 10080 discontinuous shale, sandy shale, sandstong, limestone Shelburn Formation
0-3.60 indiana Coal-7-(Danville, Upper Millersburg)
0-31.83 discontinuous shale, sandy shale, limestone, underclay
0-8.90 Indiana Coal-6 (Hymera, Lowser Millersburg)
0~20.80 discontinuous shale, limestone; sandstong, underclay Dugger Formation
0-2.20 Herrin Coal
discontinuous underclay, shale, san le; si , .
37.85 - 12460 ey limesmsr') o ; r.gigne 53 dy shale, siltstone, sandstone
140~ 8.80 Indiana Coal-5 (Springfield) .
Petersburg Formation
7 underclay, shale, sandstone

COAL SEAMS PROPOSED FOR EXTRACTION

The coal seams proposed formining are Coal-7, Coal-8, Herrin'Coal, and Coal-5, of which the latterwill be the
lowest coal searm to-be mined. The applicant will exiract all coal seams encountered above the lowestcoal seam
to be mined that exhibit suitable thickness and quality. Coal deerned by the applicant to be unsuitable for
extraction will be handled as toxic or acid-forming overburden-or left in place.

COAL-T

Indiana Coal-7, also knewn as Danville or Upper Millersburg Coal in Indiana. The seam correlates with Danville
Coal of lllinois and likely with Baker or Wheatcroft Coal of Kentucky. The seam is described by the Indiana
Geological Survey as-a bright, banded coal containing thin partings of clay-and shale, with films of clay invertical
joints, and localized concenirations of pyrite and marcasite. The seamranges between about 0.23 and 3.60 feet
and averages about 2.65 feet in thickness where present in the permit area. Rocks directly above Coal-7 consist
of various sequences of shale, sandy shale, and sandstone likely equivalent o andlor replacing rocks of the
Busseron and/or West Franklin Members of the Shelburn Formation, Coal-7 and the rocks directly beneath it are
part of the Dugger Formation: The interburden between Coal-7 and Coal-6 is variable, ranging between 1.83 and
31.93 feet in thickness and averaging about 6.17 feet in thickness locally. This interburden consistsintermitiently
of shale, sandy shale, and limestone, and is stratigraphically equivalent to and/or replaces the Universal
Limestone-Anvil Rock/L.awson Shale interval of the Dugger Formation. Coal-7 is.absentin the south partof the
proposed permit area because of previous surface mining. The estimated cropline of Coal-7 is drawn on Map 4.

COAL-6

Indiana Coal-6, also known as Hymera Coal or Lower Millersburg Coal. Coal-6 likely correlates with Paradise Coal
of Kentucky and-Jamestown Coal of lllinois. The seam is described by the 1GS as a bright, banded coal with shale
and pyrite-partings. Locally the seam ranges between about 0.30 and 8.90 feet and averages about 543 feetin
thickness where present, and where the Herrin Coalis absent, occurs between about 55.00 and 102.90 feet above
Coal-5. The rocks directly beneath Coal-6 consist of intermittent sequences of underclay, shale, limestong; and
sandsione that are stratigraphically equivalent to and/or replace the Providence Limestone interval of the Dugger
Formation. Coal-6 is absent in the southern part of the proposed permit area because of previous surface mining,
The estimated cropline of Coal-6:is drawn on Map 4.

HERRIN COAL

A-coal seam of limited areal extent occupying a stratigraphic position possibly equivalent to the Herrin Coal seam
of lllinois was identified by the applicant in 3 proximal drill holes on the eastside of the proposed permit area.
Herrin Coal likely correlates with Providence Coal of Kentucky. ‘According fo the Indiana Geological Survey, Herrin
Coal is abright-banded coal that containg clay or shale partings. Herrin Coal is generally thin and discontinuous in
Indiana but thickens westward in Vanderburgh and Posey Counties, where it can be over 5 feel thick. Within the
proposed permit area the seam averages about 1.32 feet in thickness where present, occurs between 7.75 and
20.80 feet-below Coal-6 and between 37.85:and 78.80 feet above Coal-5. Rocks directly above Herrin Coal
consist of various sequences of shale; sandy shale, and limesione and are stratigraphically equivalent to andfor
replace the Providence Limestone interval. Rocks directly beneath the Herrin consist of various sequences of
sandstone, shale, and limestone. Although currently unnamed in Indiana, the applicant considers the rocks directly
beneaththe Herrin 1o be equivalent to andfor replacing the Vermillionville Sandstone interval of Hlinols, Herrin Coal
will be extracted in'the proposed permil area where exhibiting suitable guality and thickness. The estimated
cropline of Herrin Coal'is drawn on Map 4. Sile-specific shorl=prox coal analytical data for the Herrin coal seam will
be forwarded to the Division of Reclamation priorto mining said seam.
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COAL-5

Cosl-5, also knowr in Indiana as Springfield Coal, in lincis as No. 8 Coal, Springfield Coal, and Harrisburg Coal,
and in Kentucky as No. 9 Coal and Mulford Coal, is the lowest coal seam 1o be mined within the proposed permit
area. Coal-b is described by the Indiana Geological Survey as a bright coal that dulls upward. The seam ranges
between about-1.10:and B.80 feet and averages about 5.57 feet in thickness within the proposed permitarea. The
rocks above Coal-b are equivalent to and/or replace the Alum Cave Limestone - Turner Mine/Dykersburg Shale
interval of the Lower Dugger Farmation. Coal-5 and the rocks directly beneath it are part of the Upper Petersburg
Formation. These rocks are currently unnamed in Indiana except in places where Coal-5 splits into two or more
thinner seams, in which case the interburden interval is known as the Folsomville Member (Eggert, 1982). In areas
where Coal-5 is continuous, the directly underlying rocks are unnamed in Indiana butare likely squivalent to
andlor replacing the Excello Shale of linois (Hopkins and Simon, 1975), Locally, these rocks consist of variable,
intermitient sequences of underclay, shale; and sandstone. Local structural dip of the base of Coal-5 ranges
between -about'0.20 and 0.70 degrees in a generally southwesterly direction. Strike and dip vary locally because of
the undulating structure of the differentially compacied strata above and below Coals. General strike and dip is
indicated on Map 4. Structural contours of the base of the seam are shown on Map 4. Sitesspecific drilling data
indicate that Coal-5 is present within the entire proposed permit area and the applicant has made no attempt’to
draw the cropline of the seam on Map 4.

OVERBURDEN GEOCHEMISTRY

The bedrock interval proposed for disturbance was characlerized via six rock cores located in various pants.of the
permit area. Four of these corgs penetrate rocks at least through Coal-8 and two cores penetrate rocks through
the lowest coal seam to be mined. Calculations by the applicant using data obtained from laboratory testing of
these cores indicate that about 7.56% of the overburden proposed for disturbance exhibits net neutralization
potential egualio orless than -5.0 tons of calcium carbonate per kiloton. These strata will be handled as toxic or
acid-forming materials when possible. The balance of the overburden of approximately 92.44% which includes
multiple limestone and calcareous shalebeds, exhibits considerable surplus neutralization potential, representing
a substantial impediment to.generation and mobilization of toxic or acidic fiuids. The Quaternary interval within the
proposed permit area was not geochemically characterized because it'is composed of degraded materials that are
generally not toxic or acid-forming.

WATER BEARING UNITS

The Quaternary interval within the proposed permit area is composed of unconsolidated clay andalluvium. The
areais mapped as unglaciated during the Wisconsin (Wayne, 1966), lllinoian (Gray, etal, 1970, or Kansan
{Gooding, 1966} events of the Pleistocene Epoch. No Quaternary sand and gravel-aquifers.are known to exist in
the proposed permit area. Hydraulic testing of regional Quatemary-interval wells indicate permeability ranging from
10%t0 107 cm/sec. Shallow wells completed in the Quaternary interval are typically unreliable water sources.
Most wells in the general area of the proposed permit-are gither abandoned or not used for residential water
supply. Of the wells that are used for residential water supply, most are periodically refilled with water obtained
from public supplies or surface sources. Site-specific drilling information indicates that rocks equivalent tothe
sandstone interval of the Busseron Member.of the Shelburn Formation are either poorly defined or absent in the
immediate vicinity of the proposed permit area. This interval is not known to be-exploited as a potable water
source locally.

SUMMARY OF BONDING PARAMETERS RELATED TO GEOLOGY

PARAMETER VALUE
percent of permit area overlying significant ground water resoufces 0
amount of consolidated overburden 84.07%
average depthto lowest coal 135.08 11,
amount oHtoxic.or acid-forming everburden 7 .56%
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Submit sufficient cross-sections showing each stratum present to characterize the permit area as
Attachment V.B.2. A minimum of two (2) cross-sections shall be submitied. Cross-sections shall
be positioned and oriented In @ manner that provides an accurate approximation of the fotal
variability and characteristics of the enfire permit area and show:

See Cross-Sections A-A", B-B', C-C’, and D-D'; and Map 4.

a. The pre-mining surface glevations and contours,

b. Btratigraphic lithology,

¢..Grourndwater table elevations as indicated from monitoring wells and other available
information; and

d. Geologic sampling locations that form the basis for the cross-sections.

Attach copies of all drill logs used to characterize the geoclogy of permit and adjacent areas at
Attachiment V.B.3

See Attachment V.B.3.

Attach the results of chemical analyses of each stratim of overburden, coal, and interburden
identified in Part V.B.1. as Attachment V.B.4,

Six overburden cores (12910E,12911E, 12912E, 12913E, OVB-1394, 104C) were drilled within the
proposed permit-area. Four of these cores penetrate strata through-and immediately beneath Coal-6 and
two of these cores (104C, OVB-1384) penetrate strata through-and immediately beneath the lowest coal
seam to be mined (Coal5). Samples taken in core 104C were analyzed for quality for Coal-7, Coal-6 and
Coal-5. Drill logs and analytical results for the above referenced cores are contained in Attachment V.B.4.

a. The analyses shall be accompanied by:

{1). The name of the person who collected the samiple,
{2}). The date of sample collection,

{3). The name of the person who analyzed the sample,
(4). The date the sample was analyzed,

{5). The method used o collect the sample, and

{6). The method used to analyze the sample.

b. Each analysis of non-coal strata and coal seam(s) that will not be mined shall report the
following parameters:

{1). Paste pH,
{2} Total dissolved solids in water extract filtered from the saturated paste,
(3). Total Sulfur
{4). Acid-Base account expressed as tons of CaCOyequivalent /1000 tons of material:
{A). Pyritic sulfur {includes combined sulfides of pyrite and marcasite)
(B). Meutralization Potential
{C). Calcium Carbonate Deficiency or Surplus calculated from (A) and (B)
(5). Fizz Rate
(6). I the paste pH is less than or equal to 5.5, the water extract from the saturated paste shall be
analyzed for the following parameters:
{A). lron
(B). Manganese
(C}; Aluminum
(7). I the paste pH is greater than orequal to 8.5, the water exiract from the saturated paste shall be
analyzed for the following parameters:
{A). Sodium
(B}, Calcium
{C), Magnesium
(D). Calculated Sodium Absorption Ratio

c. Each analysis of coal seams to be mined shall report the following parameters:

(41" Total Sulfur,

{2} Pyritic Sulfur (includes combined pyrite and marcasite),
{3}. BETU produced per pound of coal,

{4). Percentage Ash, and

{8} Moisture Content

Parameters indicated by a'™" cannot be held CONFIDENTIAL and must be included in the application
text.
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Show the following informatior on the Environmental Resources Map:
See'Map 4

a. The location and elevation at the ground sirface of each test boring or core sample used o compile the
above data,

b. The locations of all coal croplines and coal boundaries within the permit area,

¢. The strike and dip of the coal seam(s) to:-be mined within the permit area; and

d. The location and identity of each cross-section submitted under part V.B.2,

Provide a Coal Structure Map(s) of the base of the lowest coal seam to be mined at any location
within the permit area.

See Map 4
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GENERALIZED STRATIGRAPHIC COLUMN

UNITED MINERALS COMPANY, LLC
GENERALIZED STRATIGRAPHIC COLUMN
PATOKA THROUGH PETERSBURG FORMATIONS
SOUTHWESTERN INDIANA
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LITHOLOGY
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DRILL LOGS
AT ELEV 386.60
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 35.00 35.00
shale 35.00 39.60 460
Coal-7 39.60 42.30 270
shale 42.30 46,70 4:40
Coal-6 46.70 52.70 600
shale 52.70 54.00 1.30
limesione 54.00 57.00 3.00
shale 57.00 60.00 3.00
limestone 60.00 64.00 4.00
shale 64.00 68.00 400
sandstone 68.00 82.00 14:00
shale 82:00 134.00 52.00
limestone 134.00 134.60 .60
shale 134.80 143.50 8.90
black shale 143.50 146.70 3.20
Coal-5 146.70 154.30 7.80
shale 154.30 159.00 4,70
T.D. 159.00
A-8 ELEV 387.20
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 33.50, 3350
shale 33.50 37.60 410
Coal-7 37.80 40.60 3.00
shale 40.80 44.90 4.30
Coal-6 44.90 50.00 510
shale 50.00 5450 4.50
limestone 54,50 56.50 2.00
shale 56.50 59.00 250
limestone 59.00 52:50 3.50
shale 62.50 69.00 6.50
sandstone 69.00 89.00 20.00
shale 89.00 13200 43.00
limestone 132.00 132.50 0.50
sandstone 132.50 135.90 340
limestone 135.90 137.00 1.40
shale 137.00 145.00 8.00
black shale 145.00 150.50 5,50
limestone 150.50 162.90 2.40
Coal-5 162.90 160.70 7.80
sandstone 160.70 177.00 16.30
T.D. 177.00
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DRILL LOGS
A-9 ELEV 386.70
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 36.00 36.00
shale 36.00 50.80 14.80
Coal-7 50.90 54.00 340
shale 54.00 57.80 3.80
Coal-6 57.80 64,50 6.70
shale 64.50 70:00 550
limesione 70.00 71.00 1.00
sandstone 71.00 76.00 5.00
limestone 76.00 81.00 5.00
shale 81.00 85.30 430
Herrin Coal 85.30 86.85 1:55
sandstong 86.85 106.95 2040
shale 106,95 140.45 33,50
limestone 140.45 141.45 1.00
shale 141.45 180.95 9.50
black shale 150.95 159.25 8.30
Coal-5 159.25 166.75 7.50
sandstone 166.75 178,95 12:20
T.D. 178.95
A-11 ELEV 387.00
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 36.60 36.60
shale 36.60 74.50 37:90
Coal-7 74.50 77680 310
underclay 77.60 79.00 1:.40
shale 79.00 82:50 3.50
Coal-6 82.50 91.00 8.50
shale 91.00 91.70 0.70
underclay 91.70 92.20 0.50
limestone 92.20 93.00 080
shale 93.00 100.30 730
limestone 100.30 100.90 060
shale 100.90 102.90 2.00
limestone 102.90 106.85 3.85
shale 106.85 137.00 3045
limestone 137.00 138.55 1.55
shale 138.55 148.06 9.50
black shale 148.05 152.45 4.40
Coal-5 156245 159.55 7.10
shale 159.55 179.55 20.00
T.D. 179.55
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DRILL LOGS
A12 ELEV 386.70
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 34.50 34.50
Shale 34.50 35.00 0.50
sandstone 35.00 51.00 1600
Shale 51.00 75.00 24.00
Coal-7 75.00 78.20 3.20
Shale 78.20 79.00 0.80
limestone 78.00 79.50 0.50
Shale 79.50 83.60 4.10
Coal-§ 83:60 92.50 8.90
Shale 892.50 94,05 1.55
limestone 94.05 97.05 3.00
sandstone 97.05 97.55 0.50
limestone 97.55 98.05 0:50
shale 98.05 100.25 2.20
Herrin Coal 100.25 102.45 2.20
sandsione 102.45 111.05 8.60
limestone 111.05 112.60 1.55
shale 112.60 132.10 19.50
limestone 132.10 133:65 155
black shale 133.65 139.20 555
limestone 138.20 140.30 140
Coal-5 140.30 147.80 7.50
sandstone 147.80 158.70 10.90
T.D. 158.70
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DRILL LOGS
A3 ELEV 386.30
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 37.00 37.00
shale 3700 77.20 40.20
Coal-7 77.20 80.50 3.30
shale 80.50 84.20 3,70
Coal-6 84.20 83.10 8.90
limestone 93.10 93.80 0.70
shale 93.80 94.30 050
limestone 94.30 85.70 1.40
shale 95.70 114.00 18.30
limestone 114.00 11500 1.00
sandstone 11500 117:00 2.00
shale 11700 146:50 29.50
limestone 146:50 147:50 1.00
shale 147.50 16050 13:00
black shale 160.50 164.80 430
Coal-b 164.80 172.80 8.00
shale 172.80 188.00 15.20
T.D. 188.00
A-14 ELEV 385.40
DESCRIPTION TOP BoOT THICK
unconsolidated 0.00 34.50 34.50
shale 34,50 46,20 1170
Coal-7 46.20 48.60 2:40
shale 48.60 53.30 4.70
Coal-6 53.30 59.90 6.60
shale 59.90 63.50 360
limestone 63.50 64.00 050
shale 64.00 68.00 5.00
limestone 69.00 71.50 250
shale 71.50 74.00 250
Herrin Coal 74.00 74.20 0.20
sandstone 74.20 97.00 22,80
shale 97.00 150.50 53.50
biack shale 150.50 153.00 250
Coal-5 153.00 161.80 8.80
sandstone 161.80 173.50 11.70
7.0, 173.50
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DRILL LOGS
A-15 ELEV 426.70
DESCRIPTION TOP BOT THICK
unconsolidated 0:00 8.00 8.00
sandstone 8.00 76.00 68.00
shale 76.00 94.60 18.80
Coal-7 94.60 97.70 310
shale 97.70 100:40 2,70
Coal-6 100.40 108.00 7.60
shale 108.00 110.00 2.00
limestone 110:00 112.10 2.10
shale 112,10 123.00 10.90
sandstone 123.00 139.00 16.00
shale 139.00 174.80 35.80
limestone 174.80 175.50 070
black shale 175:50 17680 1.30
Coal-5 176.80 181.50 4.70
sandstone 181.50 190.00 8.50
T.D. 180.00
A-16 ELEV 385.10
DESCRIPTION TORP BOT THICK
unconsolidated 0.00 38.90 3850
Coal-6 38.90 43.90 5.00
shale 43.90 49.00 5140
limestone 49.00 52:00 3:00
shale 52.00 55.50 350
limestone 55:50 57.00 1.50
sandstone 57.00 52.00 5.00
limestone 62.00 63.00 1.00
shale 63.00 70.00 7.00
imesiong 70.00 71.00 1.00
sandstone 71.00 72.00 1.00
limestone 72.00 77.00 5.00
sandstone 77.00 82.00 5.00
shale 82.00 130.00 48.00
black shale 130.00 134.50 450
Coal-5 134.50 142.00 7.50
shale 142.00 148.00 600
T.D. 148.00
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DRILL LOGS
AT ELEV 426.80
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 9:00 900
sandsione 9.00 59.00 50.00
shale 59.00 83.70 2470
Coal-7 83.70 86.50 2.80
shale 86.50 88.10 260
Coal-6 89.10 93.20 410
shale 93.20 95.70 250
limestone 95,70 98.30 260
shale 98.30 98.70 040
limestone 98.70 99.00 0.30
shale §9.00 102.00 300
limestone 102.00 106.90 4.90
shale 106.90 140:00 3.0
limestone 110.00 141.80 1.80
shale 111.80 12010 8.30
limestone 120.10 123.00 2.90
sandslone 123.00 146.00 23.00
shale 146.00 17300 27.00
limestone 173.00 174.10 1.0
shale 174,10 179.50 540
black shale 179.50 181,70 2.20
Coal-5 181.70 187.60 590
shale 187.60 189.00 1.40
sandsione 189.00 18800 2.00
T.D. 198.00
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DRILL LOGS
A48 ELEV 415.00
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 9.00 9.00
sandstone 9.00 36:00 27.00
shale 36.00 60.10 24140
Coal-7 60.10 86340 3.00
shale B3.10 6400 090
limestone 64.00 64.30 0:30
shale 64,30 66.30 2:.00
Coal-6 66.30 71.30 5.00
shale 71.30 7230 1.00
limestone 72.30 74.20 190
shale 7420 76.80 2.60
limestone 76.80 80.20 3.40
shale 80:20 85.50 5.30
limestone 85.50 86.70 1:20
sangdstone 86.70 a1.00 4.30
limestone 91.00 82.30 1.30
sandstone 92.30 93.00 0.70
limesione 83.00 94.30 1.30
sandstone 94.30 113.00 18.70
shale 143,00 14710 34.10
biack shale 147.10 148.90 1.80
Coal-5 148.90 153.60 470
underclay 153.60 154.00 0.40
sandstone 154.00 159.00 5:00
T.D. 169.00
A-20 ELEV 386.00
DESCRIPTION TOP BOT THICK
unconsclidated 000 34.80 34.80
Coal-7 34.80 35.20 040
shale 35.20 35.80 060
limestone 35.80 38.00 2.20
shale 38.00 38.70 1.70
Coal-8 38.70 40,00 0.30
shale 40.00 44.00 4.00
sandstone 44.00 54.00 10.00
limestone 54.00 55.00 1.00
sandstone 55.00 62.00 7.00
shale 62.00 103.00 41.00
limestone 103.00 103.60 0.60
Coal-5 103.60 107.70 410
sandstone 107.70 128.00 20.30
T.0. 128.00
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DRILL LOGS
A-21 ELEV 386.30
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 30.50 30.50
shale 30.50 3740 8.90
Coal-7 3740 40,40 3.00
shale 40.40 40,70 030
limestone 40.70 41.00 0:30
shale 41.00 41.40 0:40
limestone 41.40 42.50 140
shale 42.50 43.20 0.70
Coal-§ 43.20 47.90 4.70
shale 47.90 49.00 1:10
limestone 49.00 52.00 3:00
shale 52,00 52.70 0.70
limestone 52.70 53.40 0.70
shale 53.40 57.00 380
limestone 57.00 61.50 4:50
shale 61.50 66.50 5.00
limestone 66:50 68,10 260
shale §9.10 131.20 62.10
black shale 131.20 136.60 540
Coal-5 136.60 143.00 6.40
shale 143.00 147.00 400
T.D. 147.00
A-23 ELEV 386.70
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 37.00 37.00
shale 37.00 61.10 24.10
Coal-7 61.10 64.20 310
shale 64.20 64.60 040
limestone 64.60 65.30 070
shale 65.30 65.90 0.60
limesione 65.90 66.70 0.80
shale 66.70 68.30 1.60
Coal-6 68.30 76.10 7.80
limestone 76.10 76.20 0:10
shale 76.20 76:60 0.40
limestone 76.60 77.00 040
shale TT00 78.10 1.10
limestone 78.10 78:30 020
shale 78.30 84.80 6.50
limestone 84.80 8780 310
shale 87.90 133.50 4580
black shale 133.50 138.90 540
Coals 138.90 148.50 660
shale 14550 150.00 4.50
T.D, 150.00
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DRILL LOGS
A-25 ELEV 42760
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 6.00 5.00
sandstone 6.00 9.00 3.00
shale .00 13.00 4.00
sandstone 13.00 20,00 700
shale 20.00 27.00 7.00
sandstone 27.00 58.00 31.00
shale 5800 89.90 31.90
Coal-7 89.80 93.00 310
shale 93:00 95,80 2:80
Coal-6 95.80 101.40 5.60
shale 101.40 101.60 0.20
limestone 101.60 10250 0.80
shale 102.50 105.70 3.20
limestone 105.70 109.90 4.20
shale 109.90 11280 2.80
limestone 112.80 113.90 110
shale 113.90 12290 9.00
limestone 122.90 123.20 0:30
shale 123.20 129.80 6.60
limestone 129.80 131:80 2:00
sandstone 131.80 132.80 1.10
limestone 132.80 134.80 1.90
sandstone 134.80 166.40 21.80
limestone 156.40 156.70 0.30
shale 156.70 169.50 2.80
limestone 159.50 15990 0.40
shale 159.90 176.00 16.10
black shale 1786.00 17760 1.80
Coal-5 17760 181.90 430
shale 181.90 184.70 2.80
T.B. 184.70
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DRILL LOGS
A-30 ELEV 43540
DESCRIPTION TOP BOT THICK
uniconsolidated 0.00 8:00 8.00
sandsione 8.00 16.00 8.00
shale 16.00 28.00 12.00
sandstone 28.00 46,00 18.00
shale 46.00 10890 62,90
Coal-7 108.90 112.00 340
shale parting 112.00 112.30 0.30
Coal-7 112.30 112.50 0.20
shale 112.50 114.40 1.20
Coal-6 114.40 121.00 6.60
shale 121.00 122:50 1.50
limestone 122.50 125.20 2.70
shale 125.20 12790 2.70
limestione 127.90 131.80 3.80
shale 131.80 136.60 4.80
limestone 136.60 138.00 1.40
sandstone 138.00 168.00 31.00
shale 169.00 188.20 18.20
limestong 188.20 190.50 2.30
black shale 180,50 182.50 2.00
Coal-5 192.50 198.30 5.80
sandstone 198.30 204.00 5.70
T.0. 204.00
116C ELEV 385.42
DESCRIPTION TOP BOT THICK
unconsolidated .00 42:00 42:00
Coal-7 42.00 44.00 200
limestone 44,00 44.33 0.33
shale 44,33 47.00 2.:67
Coal-6 47.00 52.50 5.50
underclay 52 50 58.00 5.50
limestone 58.00 80.50 2.50
shale 860.50 51.00 0.50
limestone §1.00 62.00 1.00
sandy shale 62.00 80.00 18.00
shale 80.00 120.00 40.00
black shale 120.00 121.00 1.00
Coal-5 12100 127.00 8.00
T 127.00
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DRILL LOGS
344PC ELEY 385.00
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 17.00 17.00
clay 17.00 3610 19.10
Coal-7 3610 37.65 1.55
shale 37.65 41.28 363
Coal6 41.28 45.84 4.56
shale 45.84 48.54 0.70
uniderclay 46,54 49.02 248
limestone 49.02 50.57 1:55
shale 50.57 53.47 290
limestone 53.47 57.90 443
shale 57.90 61.60 370
limestone 61.60 6260 1.00
shale 62.60 68.75 6.15
sandstone 68.75 76.05 7.30
shale 76.05 128.15 5210
black shale 128.15 131.04 2.89
Coal-5 131.04 137.14 6.10
underclay 13714 138.37 1.23
sandstone 138.37 140,37 2.00
7.0 140.37
347PC ELEV 392.00
DESCRIPTION TOP BOT THICK
uriconsolidated Q.00 15.00 15.00
shale 15.00 57.45 42.45
Coal-7 57.45 60.12 267
shale 60.12 65.68 556
Coal-6 65.68 73:53 7.885
underclay 73.53 75.08 1.65
shale 75.08 78.08 3:.00
limestone 78.08 80.88 2:80
shale £0.88 91.09 10.21
sandstone 91.09 93.59 2:50
shale 93.59 131.56 37.96
black shale 131.55 133.25 1.70
Coal-5 133.25 138.09 4.84
sandstone 138.09 141.19 310
T.D. 141,19
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DRILL LOGS
1204PC ELEY 389.30
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 20.57 20.57
shale 20.57 24:29 372
Coal-6 24.29 26.85 2.56
underclay 26.85 27.95 1.10
limestone 2795 28.80 0.85
shale 28.80 33.45 465
limestone 33.45 39.30 5.85
shale 39.30 104.36 65.06
black shale 104,36 106.81 245
Coal-5 106.81 111.98 547
underclay 111.98 112.73 0.75
T.0. 112,73
1360P ELEV 427.40
DESCRIPTION TOP BOT THICK
unconsolidated 0:.00 17.50 17:50
shale 17.50 86.92 69.42
Coal-7 86.92 89.64 2.12
shale 89.64 95.79 6.15
Coal-6 95.79 103.29 7.50
underclay 103.29 103.85 0.66
T.D. 103.95
1733PC ELEV 463.60
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 5.45 545
sandstone 5.45 15.75 1030
shale 1575 84.02 68.27
Coal-7 84.02 87.09 3.07
shale 87.08 88.03 0:94
limestone £88.03 89.74 1.71
shale 89.74 90.80 1.06
Coal-6 90.80 53.99 3.19
underclay 93.99 98.00 4.01
limestone 98.00 108.10 10.10
shale 108.10 11081 2.81
limestone 110,91 11211 1.20
shale 112.11 162.89 50.78
shaly limestone 162.89 169.25 6:36
black-shale 169.25 170.15 0.90
limestone 170.15 170.20 0.05
Coal-5 170.20 174,50 4.30
underclay 174.50 177.00 2.50
T.D. 177.00
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DRILLLOGS
1736PC ELEV 385.90
DESCRIPTION ToP BOT THICK
unconsolidated 0.00 24,13 24.13
shale 24.13 24.42 0.29
Coal-7 24.42 2740 2.98
shale 27:40 2794 0.54
limestone 27.94 28.11 0:17
shale 2811 28.97 0.86
limestone 28.97 30.01 1.04
shale 30.01 31.87 1.86
Coal-6 31.87 35.90 4,03
underclay 35.90 39.69 373
limestone 3969 41.44 1.75
shale 41.44 42.65 1.21
limestone 4265 43456 0.81
shale 43.46 45.84 2.38
limestone 45.84 47.08 1.24
shale 47.08 51.10 4.02
limestone 51.10 52.65 1.55
shale 52.65 58.24 5.59
sandstane 58.24 63.18 4,94
shale 63.18 123.92 60.74
black shale 12392 127.26 3.34
Coal-5 127.26 134.53 .27
shale 134.53 136.92 239
T.D. 13692
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DRILL LOGS
1741PC ELEV 466.40
DESCRIPTION Top BOY THICK
unconsolidated 0.00 11.63 11.63
sandstone 11.63 18.35 6.72
shale 18.35 7470 56.35
Coal-7 74.70 77.77 3.07
shale 7777 78.51 0.74
limestone 7851 80.05 1.54
shale 80.05 80.77 0.72
Coal-6 B0.77 83.07 2.30
underclay 83.07 86.80 3.73
limestone 86.80 88.08 1.28
shale 28.08 89.94 1.86
limestone 89.94 96.:85 6.91
shale 96.85 100.77 3.92
limestone 10077 104.24 347
shale 104.24 110.81 6.57
sandstone 110.81 114.83 4.02
shale 114.83 171.28 5645
black shale 171.28 173.33 2.05
shale 173.33 173.58 0.25
black shale 173.58 173.67 0.09
Coal-5 173.67 179.05 5.38
shale 179.05 181.07 2.02
T.0. 181.07
1762PC ELEY 465,70
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 8.26 8.26
shale 826 20:50 12.24
sandstone 20.50 26.24 5.74
shale 26.24 88.50 62.26
Coal-7 88.50 91.47 2.87
shale 91.47 92.25 0.78
limestone 92.25 94.00 1.75
shale 94.00 94.58 0:58
Coal-6 94.58 97.05 2.47
underclay 97.05 108.80 11.75
limestone 10880 11390 5.10
shale 113.80 124.69 10:79
sandstone 124.69 135.60 10.91
shale 13560 175.75 40.15
black shale 175.75 17742 1.37
Coal-5 177.12 181.07 3.95
underclay 181.07 182.62 1.55
1D 182.62
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DRILL LOGS
1758PC ELEV 451,30
DESCRIPTION TOR BOT THICK
unconsolidated .00 1100 1100
shale 11.00 89.13 78:13
Coal-7 89.13 92.18 3.05
shale 92,18 92.83 65
limestone 92.83 95.43 260
shale 95.43 96.53 110
Coal-6 96,53 10123 476
ynderclay 101.23 102,33 110
lirmestone 102.33 102.95 0.62
shale 102.95 105.90 2.95
limestone 105.90 107.43 1.53
shale 10743 113:66 6.23
sandstoneg 113:66 122.84 .18
shale 122.84 166.88 44.04
black shale 166.88 168.58 1.70
Coal-5 168.58 173.80 5.32
sandstone 17390 174.50 0:60
T.D. 174,50
1787PC ELEV 416.00
DESCRIPTION TOP BOT THICK
unconsolidated 0:00 8.15 8:15
shale 8.15 72.48 64.33
Coal-7 7248 75.35 2:87
shale 75.35 1737 242
Coal-6 7777 82.74 4.97
underclay 82.74 85.81 3:.07
limestone 85.81 88.73 2.92
shale 88.73 91.11 2.38
fimestone 9111 9649 5.38
shale 96.49 99.12 2,63
limestone 9912 100.11 0.99
shale 100.11 110.00 9.89
sandstone 110.00 112.23 223
shale 112.23 161.47 49.24
black shale 161.47 163.02 1.55
Coal-5 163.02 167.96 4.94
shale 167.96 169.85 1.89
T.D: 169.85
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DRILL LOGS
1788P ELEV 386.40
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 19.65 19.65
shale 19.65 61.81 4216
Coal-7 61.81 64.98 37
shale 64.98 68.67 3.69
Coal-6 68.67 75.89 7.22
shale 7589 76.78 0.89
underclay 76.78 77.03 0.25
limestone 7703 78.43 1.40
shale 78.43 140.21 61.78
black shale 140.21 142.84 283
Coal-5 14284 150.06 7.22
shale 150.06 151.05 089
T.D. 151.05
1790PC ELEV 385.00
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 21.84 21.84
shale 21.84 22:89 1.05
Coal-6 22.89 26.13 3.24
underclay 26.13 28.07 1.94
limestone 28.07 29.97 1.90
shale 29.97 33.49 3.52
limestone 33.49 40.82 7.33
shale 40.82 44.23 341
limestone 44.23 45,78 1.55
shale 45.78 10329 57.51
limestone 103.29 102.72 0.43
shale 103.72 107.15 343
limestone 107.15 107.45 0.30
black shale 107.45 109.68 2.23
Coal-5 109.68 114.87 5.19
shale 114.87 147.17 2.30
T.0: 117.17
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DRILL LOGS
34208 ELEW 459.50
DESCRIPTION ToP BOT THICK
unconsolidated 0.00 5.20 9.20
shale 9.20 10.75 1.55
sandstone 10:75 13.45 270
shale 13:45 23.45 10.00
sandstone 23.45 28.15 4,70
shale 28.15 84.94 56.79
Coal-7 84.94 88.04 3,10
shale 88.04 89.04 1.00
limestone 89,04 91.02 1.98
shale 91.02 91.62 0.60
Coal:6 91.62 94.66 3.04
underclay 94.66 10215 7.49
limestone 102,15 108.65 6.50
shale 108.65 168.63 59.98
black shale 168.63 169.34 0.71
Coal-5 169.34 173.97 4.63
underclay 173.87 174.56 0.58
T.D. 174.56
A760EC ELEV 457.90
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 13.90 13.90
shale 13,20 84.20 70.30
Coal-7 84.20 87.20 3.00
shale 87.20 87.70 0.50
limestone 87.70 90.30 260
shale 90:30 91.20 0.90
Coal-6 91.20 94.30 3.10
underclay 94.30 101.20 6.90
limestone 101.20 108,30 710
shale 10830 112.50 4.20
sandstone 11250 117:10 4.60
shale 117.10 166.10 49.00
black shale 16610 167:43 1.33
Coal-5 167.43 172.14 4.71
underclay 172.14 172.74 0.60
T.D. 172.74

Page 17 of 30

EPA-R5-2017-008148INT_0000040

PermitiD  8-00357
Attachment VB3
Rev Date  10/03/12




DRILL LOGS
4825EC ELEV 386.60
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 34.60 34.80
shale 34.60 44.50 9.90
Coal-6 44,50 50.37 5.87
underclay 50.37 58.10 7.13
limestone 58.10 64.10 6.00
shale 64.10 127.60 63.50
Coal-5 127.60 13247 4.57
underclay 13247 133.32 1.15
T.0. 133.32
4895EC ELEV 434.60
DESCRIPTION TOP BOT THICK
unconsoclidated 0.00 14.80 14.80
shale 14.80 88:00 73.20
Coal-7 88.00 20.50 250
shale 90.50 91.30 0.80
limestone 91.30 92.50 1.20
shale 92.50 94.20 1.70
Coal-6 94.20 97.70 3.50
underciay 97.70 100.10 240
limestone 10010 102.60 2:50
shale 102.60 108.70 310
limestone 106.70 112.30 680
shale 11230 115.30 3.00
sandstone 115.30 135.10 1980
shale 13510 180,20 4510
black shale 180.20 181.75 155
Coal-5 181.75 186.98 5.23
underclay 186,98 187.88 0.80
1.0, 187.88
4896EC ELEV 382.90
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 26.80 2660
limestone 26.60 34.10 7.50
shale 3410 40.40 6.30
sandstone 40.40 54.60 14.20
shale 54.60 99.90 4530
black shale 89.90 100.50 080
Coal-5 100.50 104.51 4,01
underclay 104.51 105.51 1.00
1.0, 105.51
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DRILL LOGS
4900EB ELEV 388.00
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 38.70 38.70
limestone 38.70 43.90 5.20
shale 43.90 84.80 40.90
sandsione 84.80 90.50 5.70
shale 90.50 137.60 47.10
black shale 137.60 138.70 1.10
Coal-5 138.70 143.70 500
underclay 143.70 145.60 1.90
shale 145,60 150.70 510
T.0. 160.70
4901EB ELEY 400.50
DESCRIPTION TOR BOT THICK
unconsolidated 000 26.90 26.90
underclay 26.99 32.20 5.30
limestone 3220 35.90 3.70
shale 3590 40.40 4.50
limestone 40.40 4300 2.60
shale 43.00 50.10 1710
sandstone 6010 8550 5.40
shale 85.50 150.80 85.30
black shale 15080 151.50 0.70
Coal-8 151.50 156.40 490
shale 156.40 185.80 9.40
1.0, 165.80
4905EB ELEV 399.80
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 36.10 3610
shale 36.10 37.65 1.55
Coal-7 37.65 40.25 260
shale 40.25 45.45 5.20
Coal-6 4545 50.75 530
shale 50.75 5565 4.90
limestone 55.65 58.75 110
shale 56.75 61.15 440
limestone 61.15 65.65 4.50
shale 65.65 138.85 73.20
Coal-5 138.85 139.95 140
shale 139,95 195.95 56.00
T.D. 195.85
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DRILLLOGS
S403EC ELEY 454.20
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 11.00 11.00
shale 11.00 74.90 63.90
Coal-7 74.90 76.95 2.05
shale 76.95 78.15 1.20
limestone 78.15 80.10 1.85
shale 2010 81.30 1.20
Coal-6 81,30 84.10 2.80
shale 84.10 89.00 4.80
limestone 859.00 89.85 0.85
shale #9.85 156.22 656.37
black shale 156.22 157.60 1.38
Coal-5 157.60 161,97 4,37
shale 161.97 164.30 2.33
sandstone 164.30 177.25 12:95
shale 177.25 198.50 21.25
1.D. 198.50
B404EC ELEV 420.00
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 15,80 156.80
shale 15.80 86.10 70.30
Coal-7 86.10 89.10 3.00
shale 89.10 91.60 2:50
Coal-6 91.60 96.50 4.90
underclay 96.50 98.80 210
fimestone 98.60 100.30 1.70
shale 100.30 103.60 3.30
limestong 10360 107.60 4,00
shale 107.60 110.80 3.30
sandstone 110.90 123.90 13:00
shale 123.90 128.80 490
limestone 128:80 131.20 240
sandstone 131,20 137.70 6.50
shale 137.70 177.40 38.70
limestone 177.40 178.05 065
shale 178.08 181.89 384
limestone 181.89 182.27 0:38
black shale 18227 185.03 276
Coal-5 185.03 190.54 5.51
sandstone 190.54 194,27 373
underclay 194:27 194.35 0.08
sandstone 194.35 197.08 273
T.0, 197.08
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DRILL LOGS
5405EC ELEWV 430.00
DESCRIPTION TOP BOT THICK
ynconsolidated 0.00 12.90 12.80
shale 12.80 71:60 58.70
Coal-7 71.60 74.50 2.90
shale 74.50 74.80 0.20
black shale 74.80 7550 0.70
shale 75.50 76.20 0.70
limestone 76.20 7750 1.30
shale 77.50 79.20 1.70
Coal-6 79.20 83.90 4.70
underclay 83.90 88.20 4,30
limestone 88.20 89.50 1,30
shale £9.50 93.30 3.80
limestone 93.30 96.70 3.40
shale 96:70 103.70 7.00
limestone 103.70 104.40 0.70
shale 104.40 105.80 1:40
limestone 105.80 107.20 1.40
shale 107.20 146.70 39.50
shaly limestone 14670 155.59 8.89
black shale 155.59 157.83 2.24
limestone 157.83 158.30 0.47
black shale 158.30 158,77 0.47
Coal-5 158.77 164.81 6.04
sandstone 164.81 17016 5.35
T.D. 17016
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DRILL LOGS
5409EC ELEV 420.00
DESCRIPTION TOoP BOT THICK
unconsolidated 0.00 18.20 18.20
shale 1820 20.80 2.60
Coal-7 2080 24.10 3.30
shale 2410 24.80 0.70
limestone 24,80 26:50 1.70
shale 2650 27.10 0.60
Coal6 2710 29.00 1.80
underclay 29.00 36:20 7:20
shale 36.20 37.75 1.55
limestone 3775 43.15 5.40
shale 43.15 52.75 9.60
sandstone 52.75 76.95 24.20
shale 7695 89.95 13.00
shaly limestone 85.85 116.00 26.02
blackshale 116.00 116.80 0.80
Coal-5 116.80 120.80 4.00
underclay 120.80 124.83 4.03
sandstone 124.83 126.80 1.97
T.D. 126.80
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DRILL LOGS
S412EC ELEV 440.80
DESCRIPTION TOP BOTY THICK
unconsolidated 0.00 17.80 17.80
shale 17.80 21.70 3.90
sandstone 21.70 32:00 1030
shale 32.00 81.40 49.40
Coal-7 81,40 84.30 2.90
shale 84.30 85.20 0.80
limestone 85.20 87.30 210
shale 87.30 88.30 1.00
Coal-6 88:30 93.30 5.00
underclay 93.30 96.00 2,70
limestone 96.00 102.30 6:30
shale 102.30 104.40 210
limestone 104.40 108.20 3.80
shale 108.20 114.50 6.30
limestone 114.50 115.20 0.70
shale 115.20 151.60 36:40
limestone 151.60 152,30 0.70
shale 152.30 154.15 1.85
limestone 154.15 154.28 0.13
shale 154,28 155.94 1.66
fimestone 155.94 156:30 0.36
black shale 156.30 158.43 213
Coal-5 158.43 164.28 5.85
underclay 16428 165.28 1.00
sandstone 165.28 167.30 2.02
shale 167.30 199.30 32.00
T.D. 199.30
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DRILL LOGS
S54314EC ELEW 415.00
DESCRIPTION TOP BOT THICK
unconsolidated 0:00 8.10 8.10
shale 8.10 2390 15.80
Coal-7 23.90 26.50 2.60
shale 26.50 27.60 1.10
limestone 27.60 29.00 1.40
shale 29.00 30.20 1.20
Coal-6 30.20 32.60 2.40
underclay 32.60 34.15 1.55
limestone 34.15 35.85 1:.80
shale 35.95 39.35 3.40
limestone 39.35 45.95 6:60
shale 45,95 56.85 1090
limestone 56.85 60.65 3.80
shale 60.65 64.15 3:50
sandstone 64,15 80.55 16:40
shale 80.55 101.44 20.89
limestone 101.44 101.54 0:10
shale 101.54 102:37 0.83
limestone 102.37 102.47 .10
shale 102.47 110.88 8.41
shaly limestone 110:88 12019 9.31
blackshale 12019 121.72 1.53
Coal-5 121.72 126.44 4.72
underclay 12644 127.39 0.95
sandstone 127.39 129.19 1.80
T.D. 129.19
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DRILL LOGS
5402EC ELEW 465.00
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 22.00 22.00
shiale 22.00 83.40 61.40
Coal-7 g3.40 86.00 2.60
shale 86.00 87.00 1.00
limestone 87.00 88.85 1:85
shale 8885 90.20 135
Coal-6 20,20 92.30 210
shale 92.30 98.25 5.85
limestone 98.25 106.45 8.20
shale 10645 164.85 58:40
limestone 164.85 166:25 1.40
shale 16625 169:70 3.45
limestone 169.70 170:35 0.65
black shale 170.35 171.63 1.28
Coal-5 171.63 175.86 4.23
shale 175.86 178:18 232
sandstone 178.18 187.03 8.85
shale 187:03 20733 20.30
T.D. 207.332
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DRILL LOGS
10023C ELEV 399.90
DESCRIPTION TOP BOT THICK
fill 0.00 22,70 2270
unconsolidated 22.70 37.20 14:50
shale 37.20 47.90 10.70
limestone 47.90 49.80 1.90
shale 49.80 54.00 420
limestone 54.00 58.30 4.30
shale 58.30 65.20 6.90
underclay 65.20 67.50 2.30
limestone 67.50 68.50 1:00
shale 68,50 72.00 3.50
limestone 72.00 74,10 210
shale 7410 112.53 38.43
sandstone 11253 116.18 3.65
shale 11618 12515 8.97
limestone 125.15 126:02 0.87
shale 126.02 131.91 5.89
limestone 131.91 132.87 0.96
black shale 132.87 136.08 3.21
Coai-5 136.08 142.98 6.90
shale 142.98 143.05 0.07
sandstone 143.05 146,25 3.20
T.D. 146.25
10024 ELEV 440,00
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 9.50 950
shale 9.50 2560 16.10
sandstone 25.60 29.10 3.50
shale 2910 71.20 42.10
Coal-7 71.20 73.20 2.00
underclay 73.20 77.20 4.00
shale 7720 89.35 1218
Coal-6 89.35 96.10 6.75
underclay 96.10 899.10 3.00
limestone 99.10 10150 2.40
shale 101.50 104.30 2.80
limestone 104.30 108.20 3.90
shale 108.20 119.90 11.70
limestone 119.90 126,70 6:80
shale 126.70 176.56 49.86
limestone 176.56 177.31 0.75
shale 177.31 179.12 1.81
limestone 179.12 180.06 0.94
blacik-shale 180.06 181.98 183
Coal-5 181.99 187.41 542
underelay 187.41 189.71 230
sandstone 188.71 192.46 2.75
T.D. 192.46
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DRILL LOGS
10035C ELEV 395.90
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 24.00 24.00
shale 24.00 27.00 3.00
limestone 27.00 34,50 7.50
shale 34.50 37.00 2:50
limesione 37.00 38.55 1.55
shale 38:55 43,55 5.00
sandsione 43.55 52.05 8:50
shale 52.05 99.75 4770
blackshale 99.75 100.85 1.0
Coal-5 100.85 104.93 4.08
underclay 104.93 108.76 3.83
limesione 108.76 119.05 10.29
sandstone 119.05 125.05 5.00
shale 12505 165.84 40,79
T.D. 165.84
12914C ELEV 459.00
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 14:20 14.20
shale 14.20 20:50 6.30
sandsione 20.50 27.10 5.60
limestone 27.10 28.65 1.55
shale 2865 29.65 1.00
sandstone 29.65 40.45 10.80
shale 40.45 73.85 33.40
Coal-7 73.85 75.66 1.81
shale 7566 107.59 31.93
Coal-6 107.59 114.84 7.25
shale 114.84 116.45 1.61
T.D. 146.45
12923C ELEV 443.26
DESCRIPTION TOR BOT THICK
unconsolidated 0.00 5,70 6.70
shale 6.70 23.00 16.30
sandstone 23.00 33.50 10:50
shale 33.50 61.56 28.06
Coal-7 61.56 63.31 1.75
sandsione 63.31 64.65 1.34
shale 64.65 67.95 3.30
sandstone B57.95 68.70 0.75
shale 68.70 89,97 21,27
Coal-6 89.97 97.57 7.60
underclay 97.57 99.50 1.93
T.D. 99.50
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DRILL LOGS
13027C ELEV 422.89
DESCRIPTION TOP BOT THICK
unconsolidated 0,00 9.60 9.60
shale 9.60 81.22 71.62
Coal-7 81.22 8312 1.90
shale 83.42 105.66 22.54
Coal-6 105.66 11261 695
shale 112.61 114.50 1.89
T.0: 114.50
13037C ELEV 444.00
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 10:50 10:50
shale 10.50 12.05 1.55
sandstone 12.05 16.25 4.20
shale 1625 62.05 45.80
Coal-7 62.05 63.88 1.83
shale 63.88 90.33 26.45
Coal-6 90.33 97.23 6.90
shale 97.23 98.75 1.52
T.D. 98.75

Page 28 of 30



EPA-R5-2017-008148INT_0000040

Permit 1D 5-00357
Attachment V.B.3
Rev Date 10/03/12

DRILL LOGS
OovVB-1394 ELEV 437.00
DESCRIPTION TOP BOT THICK
soil 0.00 1.00 1.00
clay 1.00 15.00 14.00
sandy shale 16.00 17.00 2.00
shale 1700 41.00 24.00
sandy shale 41:00 5700 18.00
shale 57.00 80.00 23.00
Coal-7 B80.00 81.83 1.83
sandy shale 81.83 104.00 22147
Coal-6 104.00 104.33 0.33
shale 104.33 10600 1.67
sandstone 106.00 110.00 4.00
Coal-6 110.00 116.75 6.75
shale 146.75 119.00 2.25
limestone 119.00 124.00 5.00
shale 124.00 133.00 9.00
limestone 133.00 135.00 2:00
sandstone 135.00 143,00 800
sandy shale 143.00 173.00 30.00
black shale 173.00 180.00 700
sandy shale 180.00 202.00 22.00
black shale 202.00 219.00 17.00
Coal-5 219.00 226.92 .92
shale 226.92 234.00 7.08
T.D. 234.00
SHS100 ELEV 395.85
DESCRIPTION TOP BOT THICK
unconsolidated 0.00 20.00 20,00
shale 20.00 56.00 36.00
Coal-7 56.00 59.00 3.00
shale 59.00 62.00 3.00
Coal-6 62.00 66.00 4.00
underclay 66.00 73.00 7.00
limestone 73.00 75.50 2.50
shale 75.50 117:00 41.50
black shale 117:00 119.00 2.00
shale 119:00 127.00 8.00
black shale 127.00 128:00 1.00
Coal-5 128.00 133.33 5:33
underclay 133.33 135.00 1.87
T.D. 135.00
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DRILL LOGS
SHE108C ELEW 404.24
DESCRIPTION TOP BOT THICK
unconsolidated 0:00 27.00 2700
shale 27.00 60.00 33.00
Coal-7 60.00 68347 347
underclay 63.17 65.00 1.83
Coal-6 65.00 70.00 5.00
underclay 70:00 7200 2.00
timestone 72.00 73.00 1.00
shale 73.00 78.00 5,00
siltstone 78.00 81.00 3.00
shale 81.00 8§2.00 1.00
limestone 8200 85.00 3.00
shale 85.00 85:00 10.00
limestone 95.00 97:00 2.00
shale 97.00 154.00 57.00
Coal-5 154.00 160.00 6.00
underclay 160.00 161.00 .00
T.D. 161.00
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL

Summary Table of Analytical Results for Overburden Core No. 12910E (Ground elevation = 391.00)

drilled by Hardesty Drilling Co, on May 22, 1995
method of sampling: rotary drilling rig with core barrel and recirculating drilling fluid using standard procedures

sample material analyzed by Standard Labs, Inc, Freeburg, IL, report dated July 3,19985.

PermitiD S5-00357
Attachment V.B4
Rev Date 02/21/13

From | To | Lab | Paste | JO | Pyritic | Poten )} Neut | Net | ong | gy ey | Na ca Mg K Fe Mn
Stratum ®) | () D pH | Sulfur | Sulfur | Acid. | Poten. | Neut | o |l el e | gmal) | (mof) | (mal) | (mom | (mgnm | SR
(%) (%) {Ukt) {Hkt) {tkt)

notlogged 0 7.00 not-analyzed 356 1.80 not analyzed
sandstone 7.00 10.00 1548 8.0 0.05 0.05 156 9539 93.83 580 9.7 28 1.8 27 <01 <2.0 <1.0 1.7
shale 10.00 14.88 1549 80 0.08 0.08 2.50 21.00 1850 620 08 38 19 24 04 <2.0 <1.0 25
shale 14.88 1972 1550 8.2 0.07 007 219 24.41 2222 &850 07 5.0 11 12 04 =20 =10 47
shale 19.72 24.58 1551 83 008 0.08 2.81 27.93 2512 880 a8 8.8 08 0.8 04 <20 <1.0 76
shale 24.58 2944 1562 84 008 0.09 281 231 20:30 800 10 86 0B a8 03 <20 <1.0 124
shale 2044 34.30 1553 85 010 Q.10 342 2348 20.36 900 11 10.2 04 04 03 <20 <1.0 18.1
shale 34:30 3518 1554 8.6 0.08 008 2.81 2082 18.01 1010 1.2 12.23 04 03 03 “20 =10 208
shale 3918 4400 1555 87 010 040 392 2012 17.00 1088 14 13.2 0.2 0.z 03 =20 <1.0 295
shale 44,00 4917 1558 a8 012 0.12 3,75 1897 1522 1171 1.5 145 0z 01 03 <20 <1.0 374
shale 4917 54.34 1857 8.9 043 013 406 2229 1823 1288 18 15.8 0.2 a4 03 <2.0 <1.0 40.8
shale 54:34 59,51 1658 8.8 017 0.17 531 2480 19.29 1467 1.8 181 02 01 03 <2.0 =10 46.7
shale £9.51 64.68 1559 77 157 1.57 49.06 23.68 +25.38 3540 4.4 389 37 24 0.8 <2.0 <1.0 234
Coal-7 64,68 B7.72 not analyzed 3.56 1.60 not analyzed
shale 67.62 7322 1560 1 738 4.94 0.85 2688 13.78 ~13.40 3140 4.0 383 i 1.8 07 0.5 =2.0 <10 344
Coals 73.22 8208 not analyzed 5.30 3.98 not analyzed
shale 82.09 83.08 1561 74 521 547 181.668 | 31213 | 18057 6960 7.7 73.0 17.8 39 14 <20 <10 224
limestone B3.05 83.45 1562 7.8 1.99 180 5838 80600 | 74862 1660 21 128 82 23 0.7 <20 <1.0 6:1
shalg 8345 8495 1563 74 2.14 2.08 85.00 53204 | 487.04 5330 8.1 51.1 153 432 1:0 <2.0 <10 164
sandstone B84.95 8705 1564 72 177 153 4781 12648 78,67 4860 54 273 310 8.2 1.2 <2.0 <1.0 82
shale 87.05 777 15685 8.9 0.25 0.25 7.81 14.92 7.11 g70 1.5 16.8 <01 <01 0.2 <20 <10 74.2
Note:

Overburden Core 12910E was drilled in May.of 1995. Lab data for this core was obtained from the archives of Peabody Energy in tabular format as shown.
No other format is known to exist and the original laboratory reports are not known to be-available.
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CHEMICAL ANALYSES OF OVERBURDEN AND CCAL

Summary Table of Analytical Results for Overburden Core No. 12911E (Ground elevation = 417.00)

core drilled by Hardesty Drilling Co. on'May 24, 1985

method of sampling: rotary drilling rig with core barrel and recirculating drilling fluid using standard procedures

sample material analyzed by Standard Labs, Inc., Fresburg, IL; report dated July 3, 1995,

Permit iID S-00357
Attachment V.B4
Rev Date 02/21/13

Stratum Fom | To | Lab | Paste | Jom | TVAC Pt | o | et | TS | sp.cnd. | Na ca | mg K Fe T -
{ft) {it) iD pH %) ) tkt) (tkt) {t/kt) (mghl} - | (romhoiem) | {mgiy | {mgd) | {mal) | (mgh) | {(mgh) | {mgf)

not logged 0 8.00 notanalyzed
shale 8.00 10.30 1566 7.3 0.04 0.04 125 422 297 178 02 16 <0.1 01 <0.1 <20 <10 7.2
sandstone 1030 15.03 1567 78 0.03 0:03 0.94 4102 40.08 320 0.5 21 13 1.8 01 <20 <1.0 17
sandstone 1503 1875 1568 82 0.06 0.08 1.88 19.94 18:08 520 0.8 4.8 1.0 1.7 0.4 <20 <1.0 4.2
shale 18.75 2540 1569 84 0.07 0.07 219 18.68 16.49 810 08 7:0 o7 1.0 04 <2.0 <10 78
shale 2540 31.05 15870 85 0.08 0.08 250 17.44 14.94 840 08 77 03 0.5 03 <20 <10 122
shale 31.05 3;70 1571 86 410 0.10 312 18.22. 1510 700 1.0 a0 02 03 0.3 «2.0 =10 18.0
shale 3670 4235 1572 87 0.08 0.08 2.50 2290 2040 740 +.1 103 02 0.2 0.3 <20 <1.0 230
shale 42:35 48.00 1873 88 0.08 0.08 281 17.54 14.73 860 12 1.8 0.2 02 03 <20 <1.0 26.6
shale 48.00 5315 1674 g0 0.12 012 375 18.81 13.06 920 14 133 0.2 0.2 03 2.0 <10 287
shale 53145 5830 1575 B9 021 021 B8.56 14.64 g08 1080 1.6 14.8 0.2 0.2 o3 <2.0 <1.0 331
shale 5830 6345 1576 80 025 025 7.81 20:01 12.20 1340 2.0 18.4 0.2 02 04 <20 <10 411
shale 6345 | 68.60 1577 7.0 511 491 153.44 | 44.28 -109.16 7160 73 53.0 265 123 17 <20 7.3 120
Coal-7 6860 71.27 notanalyzed 268 1,18 not analyzed
shale 71.27 7371 1578 54 1.98 1.66 51.88 1.31 -50.57 3820 47 i 457 I 1.7 15 0.6 5% 25 I 36.1
Coal-6 737 78:67 not analyzed 3.67 2:53 riot analyzed
shale 7867 | 8015 1578 8.0 172 1.63 50.94 5.02 -45.92 3030 44 521 0.5 0.3 0.4 <2.0 <10 824
limestone 80115 8165 1580 86 0.27 .27 844 97426 | 96582 860 12 89 08 0.2 04 «20 <1.0 187
shale 81.65 8335 1581 9.2 027 027 844 81483 BU6B19 1480 24 205 o1 <01 03 “20 <10 @7
shale B3.35 8595 1582 93 035 038 1094 7.84 <3.10 1440 2.2 2058 <01 <01 0.2 «20 <1.0 81.7
limestane 8595 77 1583 88 0.36 0.36 1125 | 90464 | B9339 1320 18 183 a3 03 05 «2:0 <10 334
Note:

Overburden Core 129711E was drilled in May of 1895. Lab data for this core was obtained from the archives of Peabody Energy in tabular format as shown.
No other format is known 1o exist and the original laboratory reporis are not known to be available.
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL

Summary Table of Analytical Results for Overburden Core No. 12912E (Ground elevation = 386.00)
core drilled by Hardesty Drilling Co. on May 25, 1855

method of sampling: rotary drifling rig-with core barrel and recirculating drilling fluid using standard procedures
sample material analyzed by Standard Labs, Inc., Freeburg, IL; report dated July 3, 1895,

Permit D S5-00357
Attachment V.B:4
Rev Date 02/21/13

Stratam From To Lab Paste g;ii‘ . gi?;:; Za;?d“ g:t:rtz, Nti_ TDS® Sp.Cndl. Na Ca Mg K Fe Mn SAR
(£t} {ft) n pH %) ) tkt) tikt) (ko) {mgly | (mmholemy | dmgll) | {(mgl) | {mg/} | (mgf} | {mgf) | (mgl)

niotlogged g 3300 notanalyzed
shale 33:.00 3821 1433 8.0 042 @12 375 3014 2639 420 0.5 12 1.8 1.2 05 <20 <10 10
Coal-7 3821 38.44 1434 37 6,35 543 169.69 1.22 ~168.47 3033 27 20 189.1 104 06 120 3.0 05
shale 3844 4353 1435 80 0.13 013 4,06 2308 19,02 500 08 22 21 11 0.5 <20 <10 1.7
Coal-6 43.53 5037 notanalyzed 1.71 0.74 notanalyzed
shale 5037 54.00 1436 84 0.85 085 2656 18.24 ~7.32 1556 24 181 04 0.2 0.3 <2.0 <1.0 349
shale 54.00 2?7 1437 8.9 0.37 0.37 11.668 800.53 588.97 1100 1.5 145 04 <01 03 =20 <1.0 64.8
Mote:

Overburden Core 12912E was drilled in May of 1995, Lab data for this core was obtained from the archives of Peabody Energy in tabular format as shown,

No other format is known to exist'and the original laboratory reports are not known to be available.
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL

Summary Table of Analytical Results for Overburden Core No, 12913E {Ground elevation = 393.00)
core drilled by Hardesty Drilling Co. on May 26, 1885

method of sampling: rotary drilling rig with core barrel and recirculating drilling fluid using standard procedures

sample material analyzed by Standard Labs, Inc., Freeburg, IL, report dated July 3, 1985.

Permit ID ‘8-00357
Attachment V.B4
Rev Date 02/21/13

stratum From | To | Lab | Paste g;ﬁf:r gﬁ;‘fiﬁ Foten. e | N | ™S | sp.cnd. | Na Ca Mg K Fe L -
{ft) {it) iD pH ) ) {tkt) (tkt) (tkt) {mgll) trambofery | (mg) | dmgl) | (mgll) | (mgh) | {mgh) | {mgl)

notiogged 0 10.00 notanalyzed
clay 1000 1170 1438 80 0.05 0.05 1.56 7.48 5.90 410 0.5 48 05 06 (0.1 <20 <0.1 B85
sandstone 11.70 1585 1439 80 0.05 005 1.56 735 579 380 04 3.0 08 07 <01 <20 <0.1 3.8
sandstone 15.85 2000 1440 81 0.04 .04 125 2588 2443 410 05 32 08 13 =31 <20 <01 31
shale 20.00 24:88 1441 82 o008 008 2.50 3385 3138 430 05 3.2 07 1.3 03 <70 =01 32
shale 2486 2872 1442 84 o.u7 o057 2.19 28.38 2719 510 08 4.5 0.8 0.8 04 “20 =01 58
shale 2872 34.58 1443 85 0.07 .07 219 2940 2r.21 610 0.7 87 a3 05 03 <20 <g:1 80
shale 3458 3944 1444 8.6 0.08 0.09 281 3180 2899 830 Q.7 72 02 03 03 <20 <01 144
shale 3944 44.30 1445 8.7 0.08 0.08 250 36:20 3370 670 0.8 83 02 02 03 «2.0 <0.1 186
shale 4430 4920 1448 88 440 010 342 2520 2208 ficy 0.9 B4 a1 02 0.3 <2.0 30 217
shale 4820 54,10 1447 S0 010 010 342 2881 2569 770 1.0 98 01 g1 0.2 <20 =01 31.0
shale 5410 50.00 1448 a0 g1z 012 3.75 35.02 3127 814 1.1 10.5 01 Q1 02 <2.0 <01 47.0
shale 59.00 63.90 1449 9.1 011 o1 3.44 35.30 31.86 770 1.0 150 <0.1 <0.1 02 <2.0 =01 671
shale 63:90 68:80 1450 9.0 .18 018 562 31.80 26.18 1110 1.2 11.5 01 a1 04 <20 <0.1 36.4
shale 68.80 73.81 1451 83 166 166 51.88 3649 | ~15.39 1870 24 243 06 04 0.5 <20 <0.4 344
Coah? 738 7592 notanalyzed 4.55 3.02 not'analyzed
shale 75.92 B0.BY 1452 82 0.53 047 14.69 1155 ~3:14 1030 1.4 13.3 <0.7 <01 o1 =20 <01 545
shale 8085 85.38 1453 a4 0.08 Q.08 2.50 27.44 24.84 770 10 104 <01 <04 01 <20 <0 45.5
shale B5.38 8011 1454 80 037 0,38 11.26 Z308 1181 1220 1.8 147 81 <01 0.2 <2.0 <01 657
shale 9011 94:83 1455 8.7 .65 0.56 17.50 15.68 -182 1270 17 18:7 o1 <01 02 «2.0 =01 747
Coal8 94.83 101480 notanalyzed 397 282 ol analyzed
shale 101,90 | 1W07.20 | 1458 9.2 0.47 0.47 14.69 19.25 456 1400 18 183 “0:4 <01 02 <20 <0.1 81.8
shale 107.20 Keg 1457 9.1 .48 048 1500 | 35538 | 340,38 | 1300 17 165 <01 <01 0.2 <2.0 <01 738
Note:

Overburden Core 12913E was drilled in May of 1995. Lab data for this core was obtained from the archives of Peabody Energy intabular format as shown.
No other format is known to exist and the original laboratory reports are not known to be available,
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL

Permit 1D -5-00357
Attachment V.B4
Rev Date  02/21/13

Summary Table of Analytical Resuits for Overburden Core No, OVB-13984 {Ground elevation = 437.00) PAGE1OF 2
core drilled by United Minerals Company, LLC, on July 26, 2011
method of sampling: rotary drilling rig with core barrel-and recirculating drilling fluid using standard procedures
sample material analyzed by Standard Labs, Inc., Evansville, IN, report dated March 21, 2012 (see attached lab reports)
v T Total Pyritic Potf.*m Neut. Net ] i
Stratum S T B ey St | s | Lo | T | o oo | FzRate | ey | oy | gy | ong | o | g | AR
unconsolidated fele e 17.00 not analyzed
shale 17.00 | 22.00 1 64 0.45 015 469 9.68 497 880 0
shale 2200 | Zroo 2 77 0:18 018 500 4545 | 4045 540 1
shale 27.000 | 8200 3 80 0.10 0.10 343 8239 | 59.26 890 1
shale 3200 | 37.00 4 80 014 011 3.44 57.91 5447 850 1
shale 3700 | 41.00 5 83 012 012 375 | 11598 | 11221 585 pd
sandy shale 4100 | 4800 8 81 0.14 044 4:38 2022 | 2484 640 0
sandy shale 46007 | 5100 7 81 014 044 4:38 4785 | 4357 1015 1
sandy shale 51.00° | 56.00 8 B2 ais 015 469 4458 | 3989 930 1
sandy shale 5600 | 5700 g 82 0:47 047 531 4757 | 4226 1010 1
shale 57.00 | 6200 10 84 017 017 531 4700 | 4189 1360 1
shale 6200 | 67.00 11 87 0.22 022 6.88 4875 | 4187 | 2467 1 543 161 19.8 21
shale 67.00 | 7200 12 86 027 027 8.44 3498 | 2652 | 2840 o 729 124 133 34
shale 7200 | 77.00 13 85 0.28 0.28 875 6225 | 5350 2240 1 612 143 12.2 29
shale 77.00 | ‘8000 14 80 268 115 3594 | 9040 | 5446 5735 2
Coal7? 80.00 | 8183 15 5865 276
sandy shale 81.83 | 87.00 18 50 087 032 1000 | 2005 | 1005 3230 o
sandy shale 87.00 | 9200 17 g2 0.16 018 5.00 a7 1 2471 2680 0 421 845 105 23
sandy shale 9200 | 97.00 18 78 a8 018 563 1553 9.90 2230 0
sandy shale 97.000 | 102.00 19 92 018 018 5.94 8125 | 5531 1100 1 442 8.80 566 29
sandy shale 102.00 | 104,00 20 92 g.21 021 858 2182 | 1496 2880 0 591 1238 7.99 32
Coal-6 104.00 | 10433 24 11.02 7.02
shale 10433 | 108.00 22 62 0.54 052 1625 | s083 | 3438 3300 1
sandstone 106.00 | 110.00 23 82 022 0.22 588 5443 | 4725 | 2140 1
Coal-6 110,00 | 11675 24 1.90 0.70
shale 11675 | 119.00 25 78 041 041 1281 | 25247 | 23936 | 3860 3
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL

PermitID S-00357

Attachment V.B4

Rev Date 02/21/13

Summary Table of Analytical Resulis for Overburden Core No. OVB-1394 (Ground elevation = 437.00) PAGE20F 2
core-drilled by United Minerals Company, LLC, on July 26, 2011
method of sampling: rotary drilling rig with core barrel and recirculating drilling fluid using standard procedures
sample material analyzed by Standard Labs, Inc., Evansville, IN, report dated March 21, 2012 {see aftached lab reparts)
From | To | Lab | paste | Jotal | Pyritic | Poten | Neut | Net | .pg | Na ca | M Al Fe | Mn
Stratum @ | @ | o | ops | SR | Sule ) A | Poe | o | mom | TR mgn | (mgn (mah) | (g | mam | (mgn | SAR
limestone 119:00 | 12400 26 8.8 022 022 688 | 42142 | 41424 2480 3 743 4.9 7.37 34
shale 12400 | 129.00 27 72 0.78 072 2250 64412 e2222 3805 3
shale 128.00 | 133.00 28 88 0.53 0:52 1625 | 3288 16.64 1840 o 727 923 357 51
limestone 13300 | 13500 28 87 0.32 432 10:00 7050 60.50 1520 1 590 9142 3.61 42
sandsione 135.00 | 140.00 30 a4 <010 0.08 188 817 729 2650 ¢} 376 7.92 744 23
sandstone 140,00 | 143.00 31 g5 <010 .08 2.81 21883 | 21582 865 3 354 540 287 32
sandy shale 14300 | 4800 32 g2 =010 j2ke o 2:50 8229 7879 970 2 428 8.85 2689 32
sandy shale 148,00 | 153.00 33 8.1 oAt o 344 B63.58 B0.158 1288 2 511 BE7 308 37
sandy shale 153.00 | 15800 34 94 0:20 420 625 8500 7875 1040 1 428 10.7 368 28
sandy shale 15800 | 183.00 35 78 083 061 18.08 | 3225 1319 2405 0
sandy-shale 183.00 | 18800 36 82 0.82 0.82 2583 125.84 100:31 4200 2
sandy shale 188.00 | 173.00 a7 83 074 074 2313 | 3125 812 2660 0
black shale 173.00 | 178.00 38 65 2.24 221 69.06 21.50 47 .58 8335 1
black shale 17800 | 180.00 39 87 057 57 17:81 | B80S0 4269 3720 1 1300 195 938 67
sandy shale 18000 | 18500 40 85 0.50 050 1863 57.88 4225 3106 1 1160 233 111 50
sandy shale 185.00 | 180,00 41 78 079 079 2469 7045 4578 4410 2
sandy shale 190.00 | 195.00 42 77 082 060 1875 78.75 80.00 3385 1
sandy shale 19500 | 20000 43 81 045 045 14.06 7828 B41G 2850 1
sandy shale 200,00 | 20200 44 88 038 039 1249 | 2913 1694 2080 g 713 104 588 44
black shale 20200 | 207.00 48 87 040 040 1250 33:88 21.38 2030 il /82 8.50 313 49
black shale 207.00 | 21200 46 9.1 048 048 1500 | 48882 | dras: 2380 3 787 13.0 598 44
black shale 21200 | 21700 47 85 0.58 0.58 17.50 7638 5888 3430 1 1170 247 124 48
black shale 217.00 | 219,00 AB 7.3 527 517 161,56 | 18273 147 7730 3
Coals 21900 | 22690 49 570 310
shale 22680 | 23200 50 39 418 4.1% 12844 | -200 | 13044 | ‘8020 g 809 485 36.2
shale 23200 | 23400 51 87 1.32 132 41.25 2013 2112 4725 o
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL

PermitiD 'S-00357
Attachment V.B4
Rev Date 02/21/13

Summary Table of Analytical Results for Overburden Core No. OVB-104C (Ground elevation = 429.00) PAGE10OF2
coredrilled by United Minerals Company,; LLC, on'April 26, 2004
method of sampling: rotary drilling rig with core barrel and recirculating drilling fluid using standard procedures
sample material analyzed by Standard Labs, Inc., Evansville, IN, report dated August 16, 2005 (see attached lab reporis)
Stratu From To Lab Paste g;tgr ;ﬂ?ﬁ; !:Eotijn ;‘:{;ﬁ Ntft TDS Fizz Na Ca Mg Al Fe Mn SAR
{ft) {ft) D pH %) ) ke (tkt) wkt) (mglly | Rate | {mg} | (mgl} | (maM) | (mgll) | (mg/) | (mgh)
shale 2000 | 2500 1495-1 8.1 0.15 015 469 3059 2590 800 o
shale 2500 30,00 1495-2 84 012 012 375 2059 16.84 700 1
shale 3000 | 3500 1495.3 85 <010 .08 2.81 37.96 3515 780 o 188 304 187 7
shale 3500 | 4000 14854 886 <010 0.06 1.88 31.08 2930 880 o 231 24.0 89 10
shale 4000 | 4500 14955 87 <0:10 0.07 218 3771 35.52 880 o 221 21.0 78 10
shale 4500 | 50.00 14956 88 <010 008 188 2862 2674 900 0 244 19.0 82 12
shale 50,00 | 5500 14857 89 <010 0.08 250 35,87 3337 500 o 223 168 57 12
shale §500 | 58.00 1495-8 86 <0.10 0.07 219 3084 2865 940 a 301 25:2 8.4 13
sandy shale 58.00 | 81.00 1495-9 8.8 013 013 408 | 12583 | 12157 960 2 251 378 218 8
shale 61.00. | 6500 | 148510 95 <010 0.08 188 | 21401 | 21243 960 3 303 191 82 15
shale 6500 | 7000 | 149541 8.8 010 610 313 | . 3a8t 30.78 1780 g 544 27:4 53 25
shale 7000, | 7500 | 149512 9.0 0.12 012 3.75 3428 3053 2287 0 545 285 84 23
shale 7500 | 8000 | 149513 9.2 0.13 012 408 44.36 40:30 1833 4 518 264 78 23
shale 80.00 | 8500 | 148514 9.0 0.18 o8 563 59.07 53.44 1900 1 535 245 81 24
shale 8500 | 90.00 | 148515 9.1 011 011 344 51.84 48.40 1450 1 380 213 58 19
shale 9000 | 9500 | 149516 9.4 021 0.21 6:56 64.95 58.39 1767 1 511 82 35 38
shale 9500 | 10000 | 149517 9:1 038 0.38 1188 | 7488 63.00 2100 1 552 266 86 24
shale 10000 | 10500 | 149518 88 0.25 025 7.81 3182 2401 1300 o 843 314 98 34
shale 105,00 | 11000 | 1495419 8.8 044 044 1375 | 4865 34.90 2400 1 889 34.3 7.2 36
shale 110.00 | 113.00 | 14985-20 43 9.04 6.86 21438 | 1066 | -20372 | 13240 1 056 1700 193
Coal7 113.00 | 118.00 | 10897 378 227
shale 116,00 | 11800 | 149521 8.7 199 1.92 60.00 | 22166 | 16186 5700 3
Coal-6 118.00° | 125.00 | 1069 547 3.42
shale 12500 | 127.000 | 1495-22 88 744 811 19094 | 23948 | 4855 5550 3
limestone 127.000 | 12775 | 149523 8.1 140 140 4375 | 917.20 | 87345 2235 3
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL

Permit 1D .8-:00357
Attachment V.B4
Rev Date 02/21/13

Summary Table of Analytical Resuits for Overburden Core No. OVB-104C {Ground elevation = 428.00) PAGE 20F 2
core drilled by United Minerals Company, LLG, on April 26, 2004
miethod of sampling: rotary drilling rig with:core barrel and recirculating drilling fluid using standard procedures
sarmple miaterial analyzed by Standard Labs, Inc., Evansville, IN, report dated August 16, 2005 (see attached lab reports)
Stratum From | To Lab | Paste | Joml | Fymic | Foten. | Dewt. et | Tos | Fizz | Na ca Mg Al Fe T -
") () D pH %) ) Wkt | (k) @y | MmN | Rate | (mgl) | (mgf) | (mgf) | (mof) (mgh} | imgll)
shale 12775 12800 1495-24 6.4 555 555 17344 | 183.08 ~10.38 6260 3
unnamed coal 12800 | 12825 | 149525 7.2 281 1.84 5750 | 18471 | 12721 3215 3
shale 12825 | 128.25 1495-26 8.3 275 1.87 5844 20010 =38.34 8720 2
limestone 129.25 | 130,00 148527 9.5 0.85 085 26.56 52611 499:58 2000 3 598 48,7 85 21
shale 130,00 | 13050 | 149528 8.0 128 0.86 3000 | 5159 21,59 4000 3
limestone 13050 | 48075 | 148529 9.8 017 014 4.38 25.75 21.37 940 2 313 147 22 20
shale 13075 | 13166, | 149530 85 0.29 029 9068 | 1898t | 18075 1950 3 640 30:3 55 28
limestene 13166 | 137.83 | 149531 9.7 0.21 02 656 | 78471 | 77845 1367 3 445 29.9 42 20
shale 137.8% | 13900 | 149532 95 023 gz20 625 18.38 1213 800 1 585 308 62 25
limestone 135.00 | 143.00 | 149533 98 0418 018 563 | 84076 | 83513 1140 3 451 233 38 23
shale 143.00 | 148.00° | 148534 94 0.34 03¢ 1083 | 140113 | 12850 500 3 664 285 75 28
shale 14800 | 153.00 | 149535 89 075 a7s 2344 | 6471 41.27 2100 1 793 27.4 48 37
shale 153.00 | 18800 1495-36 92 .60 g86 2063 10427 B384 1600 2 861 282 8.2 39
shale 158.00 | 163.00 | 1495-37 87 1.86 1.66 5813 | 9298 %483 2300 2 904 269 52 47
shale 163.00 | 168,00 1495:38 6.4 143 143 4469 20.34 -24.35 4530 1
shale 168.00 | 173.00 1495-38 82 055 054 16:88 94,85 7787 3740 bk
shale 173.00 1 17800 1495-40 88 142 142 4438 18471 14033 26800 3 Bo8 334 88 37
limesione 17800 | 17883 149541 7d 833 £33 19781 | 23057 32.76 7030 3
black shale 17883 | 180.00 1495442 8.2 1.76 1.76 55.00 28,03 -26.97 4000 3
Coal-s 180,00 | 18433 | 10694 3.04 130
underclay 184,33 188.00 149543 87 253 225 F0.31 B67.84 -2 47 B850 Z
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL

Summary Table of Drilling Data and Laboratory Analytical Results for Coal Core No. 104C
core drilled by United Minerals Company, LLC, on April 26, 2004
methiod of sampling: rotary drilling rig. with core barrel and recircifating diilling fluid using standard procedures

sample material analyzed by Stendard Labs, Inc., Evansville. IN, report dated June 22, 2004 (see altached lab reponts)

Permit D 8-00357
Attachment. V.B.4
Rev Date 10/03/12

Stratum From {ft} To {3 AR Moisture (%) AR Ash %) ARBTU Total Sulfur (%) Pyritic Sulfur (%) MAF BTU
Coal-7 11300 116,00 10.56 13.36 0,803 3.78 237 14,201
Coal-b 118.00 12500 995 11.06 11,445 547 342 14,109
Coals 18000 184.33 9.94 9.20 11,609 3.04 130 14,357

Summary Table of Laboratory Analytical Results for Coal Seams in Overburden Core OVB-1394

core drilled by United Minerals Company, LLC, onJuly 28,2011

method of sampling: rotary drilling rigwith core barrel and recirculating drilling fluid using standard procedures

sample material analyzed by Stardard Labs, inc., Evansville. IN, report dated March 21, 2012 (see attached lab reponts)
Seam From (it} Tofft) AR Moisture {%) AR Ash %) ARBTU AR Sulfur Total Sulfur (%) Pyritic Suifur (%) MAF BTU
Coal-7 80.00 81.33 8.93 12.82 11,178 526 565 276 13,876
Coal-é 104.00 104.33 .80 4084 6,306 10.27 1102 7.02 11,999
Coal-g 110,00 11875 541 10,39 11,800 1.80 1.90 470 13,658
Coal-5 219.00 228.80 565 16.18 10,830 6.32 8.70 3.0 13,983

CORE SAMPLE COLLECTION AND ANALYTICAL METHODS SUMMARY

Parameter

Method

sample collection method

rotary solid cores, wrapped in plastic, boxed sequentially

paste pH

EPA-600/2-78-054 3.2.2

short prox sulfur ASTM-D4238
total sulfur ASTM D4239C
pyritic sulfur, sulfur forms ASTM D2482

potential acidity

EPA-B00/2-78-054 1,31

nautralization potential, fizz rate

EPA-B00/2-78-084 3.2.3

moisture at saturation

EPA-600/2-78-054 3.2.18

Ca, Mg, Na, SAR

EPA-B00/2-78-054 3.219

Net Neut, Fe, Mn, Al

EPA-600/2-78-054 3.2.19 mod

short prox moisture

ASTN-D3302 ~D3173

short prox ash ASTM-D3174
short prox BTU ASTM-D5865
TOS EPA-B00/2-78-054 3.2.18 mod
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PermitiD S-00357
Attachment V.BA4
Rev-Date 10/03112

CHEMICAL ANALYSES OF OVERBURDEN AND COAL

TOXICOR ACIDFORMING OVERBURDEN SUMMARY TABLE
OVERBURDEN CORE 12910 (total applied core footage = §8.24)

<60 Net Neut.

Description Top Degih Bot. Depth Net Neut. Thickness
Eed
shale 59.51 64.68 -25.38 517
shale 67.62 73.22 ~13.10 5.60
Core 12910E total toxic or acidforming interval (f1.) 10.77

OVERBURDEN CORE12911E  (total applied core footage = 70.32)

<50 Met Neut.

Description Top Depth Bot. Depth het Neut. Thickness
shale 53.45 68.60 -109.186 5.15
shale 71.27 73.71 -50.57 2.44
shale 78.67 80.15 -45.82 148
Core 12911E total toxic oracid-forming interval (1) 9.07
OVERBURDEN CORE12912E (total applied core footage = 13.93)
Description Top Depth Bot. Depth Met Neut, ﬁ“i’&?ﬁ;&i‘”’
shale 50.37 54.00 -1.32 3.63
Core 12912 total toxic or acid-forming interval {ff.) 3.63

OVERBURDEN CORE 12913E.  {total applied core Tootage = 88.02)

Description TopDepth | Bot Depth | NetNeut. <-5:0-Net Neut.

Thickness
shale 88 .80 73.81 15.39 8:01
Core 12913E total toxic oracid-forming interval (1) 5.01

OVERBURDEN CORE OVB-1394  {total applied core foolage = 193.09)

Description Top Depth Biot Depth Mat Neut. mi':i?;é;gm‘
black shale 173.00 178.00 -47.56 5.00
Core OVE-1394 total toxic or acid-forming interval (ft) 5.00

OVERBURDEN CORE 1040 [total applied core footage = 160.00)

Lo 5.0 Met Meut,
Description Top Depth Bot. Depth Met Neut. Thickness
shale 110.00 11300 -203.72 3.00
shalg 127.75 128.00 ~10.38 0.2
unnarmed coal 12800 12825 127.21* 25
shale 128.25 128.25 ~38.34 1.00
shale 163.00 166.00 <2435 5.00
black shale 178.83 180.00 -26.97 147
Coreg 104C total toxic oracid-forming interval {ft) 1067
Total <-5.0

Total Applied Core Footage (all cores) = 583.76 Footage = 44.15

AVERAGE TOXIC OR ACID-FORMING OVERBURDEN = {44.15) + (§83.76)
AVERAGE TOXIC OR ACID-FORMING OVERBURDEN = 7.56%
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Intacisl, £r GL. 93810 g3,0-92. 0 92,097, 0 FTR-102 .0 102.0-104

sl thology wandy shale sasidy ahale sandy ehale wandy shale dandy shele

tnite of

hold-Bags Aooount HeRsuLe Anglvied Togh
pHy Prste (354 2.3 T8 .2 ] unive 03/09/32 9R0
(BRA-BO0/2-TE-054 3.203)
$ulfur, Totsl [N+ 0346 D18 [ $.24 % we detd 43/33/32 Eag
(A3TH DE23IC)
gulfur, Pyritiv .32 0.18 [543 0. 19 B33 % ap derd 03/34/3% RS
{RHTH D452}
Potastisl poidity 10.00 5000 5,63 5. 94 6. 58 Ton CaCo3/T Ton Celoulsted
{(ERPR-600/2-T0~054 1.3.3)
Pigz Rate o o ] i 2 Rating 03/85/3% IRO
{BPE-600/2+78-054-3.2.3}

izdtion al 20.,0% 2.7 1883 G125 21.8% Ton QaCO3fT Yo 93730732 URD

(BPA~600/3-78~084 3.2.3)
Het Meutzslization 19,05 2871 .30 55.3% 14.96 Ton CeCe3/T Ton  Celoelated

Porentisl (BFASH00/2-TU-0U54 135

Baturpted Pagtes

Hoileture at Bsturstion &0 48 55 45 62 % 03/13/4% Jno
{BRA-604/3-78~054 3.2.18}

Total Diseclved Bolids 3230 2660 TR3IG 1300 2680 Bgll 03/18/1% ann
(BPR-§00/3-18-054 3.2.18 mod)

1on ngll

{EPA-GOO/2-76-054 3,2.19 mod)

Henguieis wgld

{EPA-600/2-18-054 3,219 mod)

Alnsinng s/l

{BPA-GU0/2-TH-054 3.2,18 mod)

Coloiun 845 a8y 123 mg §3/20732  BLY
{EPR-GQ0/3-78-054 3,2,19)

Hugnssive 305 38 1 e #8 Byl 83720712 suy
(BRA-500/2-718-054 3,219}

Bodlun %31 442 583 wgil 43720753 BLE
{ERR-600/3-T8-054 3.2:19)

8RR~ Bodiun ‘Adworpticn 23 %% 3z Calouléted

Retic (BPA-B00/2-TO-054 3.2.1%)

' =,
Reupectfully Submitted, . /i 1\ O ery

Judith W der
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL

UHITED WINSRALYS U0.. LLC

EPA-R5-2017-008148INT_0000040

Permit 1D
Attachment
Rev Date

5-00357
V.B4
10/0312

STANDARD LABORATORIES, INC.

0. BOR 490 1530 Worth Cullen lvenue, Bvensville, IN 9713
HUNTIRGBURG, IF A7543:0400
BTy Bolerg Dydr
Awui Boven Hills
Bole Husbeis oVB.1394
pere DRl leds  July 26, 2031
Dmte Repocwed: 037331712 Pritiery rady Wetsel
Leboratory. ID. RUIF-FFIR3 FELF-BBLALZ 2PAZFFIL~LZ FOAI-3BL 04 FOX233L-25
Intarvel. £% A04.0-204,33 10433006 106,09~ 3200 130,0-396.75  LRE.PE-119.0
Livhnlogy Cosl -6 whsle anndstony fosl-d whale
unite of
Acid-Buew hotounty Boasury Aanlyzed Tenh
P, Verte %3 8.2 T Bhaike
{BPA-500/3-78054 3.3,2)
Bukfur, Totsl LRs-11 .32 LER %4 %ome detd DI/AB/3R RER
{ABTH DEIBICY
sulfur, Pyritic 953 e [ 55 % a5 dptid 03/18712 PRI
LRSTH DIAST
Fotesneial Aoidivy 16.2% 8268 13081 Ton DefO3fT Ten Celeuisted
{HPR-6O072-TH- 058 1.3.3)
Pigk Haks % i3 3 Rating
{ER2-600/2-78-084 3,009
Hwutralizetion Povential 50,63 S48 a82.17 Ton CaCo3/ft Ton
(BPR-600/2-78-954 3,0.3)
Boy Moutralizerion 34,39 47,28 AIFLIE Fon CETOR/T Ton  Celoulated
gotantial {EPA-S00/2-TH<054 1.3.3)
saturstad Pastes
Hodieture ot Betursvion 54 4% 47 %
{EPR-600/2- 78054 30,18y
Totel Dissolved Solidm 3300 Fi4n 3960 wigll
{BPA-G00/2-T8-054 32,38 nod)
Tron wylh
{BFR-B00/2-70-084 3.3.13 nody
Hangeness mg/l
{EPR-G00/2-78-0588 3.2 19 wmod}
Aluminis wgdk
UPR-S00/2-78-054 3.2, 3% aod)
Calotas wgfl
(BB~ G007 2-TR-D5% ¥.2,49)
Hugneriun f-PEY
{BPA-GU0/E-TH~054 3208}
Sodiun agll
{EPa-600/3~78-084. 3.2,19)
BAR ~ Bodiue Adsorption Unloulated
favdo (EPR-SOD/L-TE-0B54 3%, 197
3
Regpeetiully Subunivted.
JuBith-¥, 1dey

Page 150f 37



EPA-R5-2017-008148INT_0000040

Permit 1D S-00357
Attachment. V.B4
Rev Date 10/03/12

CHEMICAL ANALYSES OF OVERBURDEN AND COAL

STANDARD LABORATORIES, INC.

Pl BOX 404 1530 Forth Gullen Avenud, Bvenpville, IH 47718
HUMTIHGBURG, 1M 47543-0400

ATTH:  Robert Dyer

URLTED WINEEALS 0., 110

Hran i Baves Bille
Hole Humberl VR 1384
pate Deilledys. Iuly 28, 2031

Dake Reported: 03731712 DEEI ey Andy Wetzal

Laboratory I 204233008 20LT-3FL-3T 201%-331-28 GUAZ3 AL 2R 20LE-331-30
Intorvel, €6 319, 03349:0 124, 0-338.0 129, 0%233 233 0-035.9 135, 0-240
Lithology Limsgtons anele whals 14

wnite of

Kedd-Boge Aoeomenty Henpurs fnnlyzed Tooh
P, Paate 9.8 TR g g.7 p 3 Unite DI/09/1% 0 aWe
{BPA~B00/2-T8-0584 JL203%)
Bulfur, Tokal ¢.33 $.58 §.53 .32 <A % sudetd G351 Pad
LASTH DEI3EC)
Hulfur, Pyritic [+ P34 0,73 Wah2 §.32 8508 % e gerd 03118718 AT
{ABTH DI433)
gotential aoldity 6. 88 22,50 1E. 35 10.00 b 1103 Ton CoC03/T Ton Caloulsved
(BPA-600/2-78-054 133}
viaz Rete 3 2 4 b ) Rating 9B/08/%2 IRG
(EPA-SOU/2-78-054 3.2, 3)
deutralizetion Foteutial 421,13 644,72 33,89 ke 1} 9,57 ton Qatn3d/T ten 03713712 Baw
{B¥A-E00/3-70-054 3025 3)
Het Weutrslization $14.34 622.2% 1664 6050 T 2% Ton SaC03/T Ton  Csloulated
rorentinl  (BPA-600/2-70-958 1.3.3%%

Baturebed Paster
Holsture si Baturation 53 4& 85 5% 4% LY BA/IAFA2 SEO
{BRA-GU0/2+TE~-054 3.2, 44}
Torsl Pisgelved Holide 2480 3509 1840 1530 LEED Byl 63418712 JRO
{BPR-600/2-TB~0548 3.0.08 wod)
ixon wg/l
(BPA-G00/3-78-054 3.2.15 aad)
Hangentss -1 ¥R
{BPA-600/3-78-054 3.2. 19 mod)
Ak wgll
(EPR- 600/~ TH-05% 3.3, 38 wodf
Taloiun 35,8 #0233 2,32 7. 42 ng /i 03729422 BL¥
{ERPA~G00/25718-058 30209}
Megnseivm 137 357 9% 5 7. 4% wgfi 03/20/3%  sLy
{EFA~GO0/2-78-0543.2349)
Boddum 743 Tt 550 336 E3-FEN 03/29/32 SL¥
{EFA-600/3~78-054 3.2.18})
#am - fodius Adsorprion 3% 5L 42 23 Caloulsted

fatie  (BPA-GU0/2<70-054 3. 2018

\\ %
Respectfolly Bubnitted; [{ ') A1 /@

Judichk W, dor
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EPA-R5-2017-008148INT_0000040

Permit 1D 8-00357
Attachment V.B4
Rev Date 10/03/12

CHEMICAL ANALYSES OF OVERBURDEN AND COAL

URITED  HINBERALS O, L0 STRNMRQ tﬂamﬂ?m'fstim-

o, BUR- 400
HUBTIHGBURE, IH. 4754%-0400
ATTHL Robert Dyem

1530 Morth Cullel Rvenue,. Bvanevilie, I¥ 47731%

hEsax Sevan HAL1a
Hole - Bombel s GUB-1394
pete Drilledr July 26, 2011

bete REported: U3/217%2 Brillier Zrvdy Wetuel

Labosstory IR FRE W EREDEY 53 2033-33%-32 203339133 20L2-33%-34 FORT=33LBF
Tavervel, % 14003450 193.0-148.0 FAB 01530 1630158, 8 I5R0-163,0
vithology pEndELOanG Basdy shaly wandy shsle wandy shuly sandy ehels

Uiite of

Roid-Bage Ascounks Hespury Aualysed Teoh
PH.. Faute 8.8 ¥.2 #i3 ¥od TE tnite LEFE S 50 ¥ B <)
{EPR-E00/2-78-054 3.353)
Buling, Totel Laab 8 i 18 G.1E o8 ¢ 63 e dutd LEFSENE AT 2 5
(RS9I DE2ISC)
Bulfur, Pyvitic .08 8,08 G313 G380 #. 63 % a8 derd DIFLE/TE BRI
ThaTH D2AFE)
Fotentisd Acidivy 285 2.5 3.4% .25 1506 Ton CafUi/T Fon Celuulataed
{BYR-B00/2-79-084 1.3.13
Figs Rets 3 z 2 1 o Rating URVATH LR <
(EPA-BU0/ 270~ 054 3,330
wewtralizetion Potentinl 18,63 B2 6358 8500 3245 Ton a0/t Ten BIfE3/32 B0
{EPR-BR0/2-1E-054 32 3)
Yok Wentralikation 215082 TETS 015 78,78 13,39 Ton CECOIST Ton Caluulated

retentie) (BPA-E00/%-78-054 1.3.1}

gatursted Paster

Hoieture st Beturaticn 38 24 37 LR 45 % CRFIALIT IR0,
{EEA~GU0/2-TB-084 3,8 . 38

Totsl Dlesolved Solids BES 374 12%% 1040 1405 ngfL U3/38/1% IR
(EFR-60D/ 278054 3.8, 18 wod}

TEon Bg/l

{BFA~ 600/ 3780542, 19 nod]

HEngenewe wg/L

{BPR-B00/2-78-0584 3.2.1% mod}

Aluminug weifd

(BEA-GDU/2-78-054 3. 2,39 mod)

Calolun 5.44 8.85 9.67 by nyfl eafaniiz  BLr
{ERA-GHO0/ 278054 3.2 19)

Hagnan i 237 3.6% e L0680 #g/ BI/E0FE AW
{BPR-EO0/3-T8-05% 3.2:38)

Sodius 354 426 513 428 ng/l $3/20/3%  BLF
{EPE-BOUF2-TFE-054 3,2019)

HAE - Bodium Adeorptien 32 3% 37 2y Caloulated

gatio (EPA-G00/2-TE-084 3.7.%F)

*

Aoupectiully Subsiteed: f\‘/,( N A e

Judith W, dir
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EPA-R5-2017-008148INT_0000040

PermitiD 5-00367
Attachment V.B.4
Rewv Date 10/03112

CHEMICAL ANALYSES OF OVERBURDEN AND COAL

STANDARD LABORATORIES,INC.

B0, BOX 400 1530 Worth Culles avenus, Bvenevills, IN 47715
HUNTIBGBURG, IH 475420490

BTTHD  FKobert Uyer

UHITED MINBRALE ©0., LLO

Brony Boven Hilla
Bole Rumbery OVB-13%4
pace Drilled: July 26, 2011

pate Reported: 03/21712 priliecs andy Webzel

Laboratory ID 2013-331-3% FOLI~IIL-DT 2032-331-38 203233139 SPLT-FILAH0

Interval, ¢ 16301680 168.0-273.0 A73.0-178.0 178, 9180 10,0185 .0

Litholdgy pandy shale sandy shale plack shzle black shele wandy ‘shale

unity of

Acld-Bane Aocounts Heusure Analyeed Teul
PH, Paste §.2 8.3 6.5 9.7 8.5 unite 93710742 RO
{BPA-600/3-T8-0543.2.2)
gulfur; Totsl .82 U.74 2.24 0,87 0280 %.u9 detd 03715712 By
{2818 DAZILSL)
guifur, Pyzitio 0,83 0074 2.3 057 080 % ae detd O3F1E1%E BMY
(ABTH D2450)
Porentlal Acldity 25,63 35,13 6506 378 15,63 Ton CaChA/T Ton Celculsted
(EPR-600/2=T8-054" 2.3,1)
visg Rate ¥ 4 i L % Rating $371071% IR0
(EPR-60D/2-TB-054 3.2.3)
neutralizerion Potential 12%.94 31,25 2150 BULED 57,08 Ton CaCOS/T Ton B3I/13/AT Bm
(BEPA-600/3-78-054 3.4.3)
¥at Heputralizstion 100,33 8312 ~47 .56 43,89 43,25 Ton CaC03/T Ton Calovleted
Potential  (EPA-G0U/I-TB-U5E 1,3.3%Y

Baturatad Faske: .
Holeture at Beruration 36 4% 38 46 39 % 03/34/1% 9RO
(BPA-BO0D/2-T8=054 3.2.18)
Total Dissolived Bolids 4200 2660 B335 3190 3100 g il 03/1E/ET ORO
{RPA~600/2-70-D5% 3,218 mod}
Izon wyil
(BPA-6UD/2-TH-054 3. 2.19 mod)
Hungeneps wgfl
(BPA-600/2-78-054 32,19 mod)
Alumdrue wgll
{BPA-6RO/2-TB-054 3,2.09 mod)
Caloivm 19.8 3.3 wg /1 $3/28/12 fup
{BPR-600/2-T8-054:3,2.19)
ssygneving 2.38 11.3 mg/t o3f20/1% L
{BER-600/2-7T0-054 3.2:19}
sodium 1300 1160 ng/i OX/2G/42  Buw
(HPA-E00/2-78-054 3.2.13)
gAR -+ ‘godinm Adgorption &1 50 Caloulated

fatic (EFR-600/2~TB-054 3.R.3%)

Hegpastfelly Subsltted, f“"‘*{\_’/f B (A’! s‘f/t«e/i.)

“rudith W, (m o x

i
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EPA-R5-2017-008148INT_0000040

Permit 1D 8-00357
Attachment V.B.4
Rev Date 10/03/12

CHEMICAL ANALYSES OF OVERBURDEN AND COAL

PNETED MIMRALS €01, GLC STANDARD LRBORATORIES, INC.

PG 0% 400 1530 Horeh Cullen Aveode, Byensville, T8 47715
BUNTIROBURG, I 475420400

ATTHY Robert Dyer
Kiwuy Beven Bille
Hole Musbers OVE-1394
pate Deilieds July 76, 2013

DAty Reporred: D3/21/1% priller: pndy. Werzol

Laboratory I 20N 3IL-4T 2012-330 42 ROA-EIL~43 201333144 A0E2~FRIA
Intervel, It 185.0-190 190.0-%85.0 135.0-200.0 208930300 2020528750
Lithology pundy shéls suniy shaly gandy mholg wandy while black shele

Unire of

wedd-Bade hueounts Hossure Analysed Tuch
P, Peste T8 Tt #1 L] Bt Unity 93710713 IR0
{BPA-BR0/2-TH-052 3.2.2}
Bulfur, Tokal QT L% ¥ 0,45 .38 At % sgodatd 03715/12 Fal
{RETH DI
Sulfur, Pyritic L] 060 ©. 4% .38 L 315 %-nu gukd LEVALY Y I & 0
TRBTH . DIABRY
votantial Acidity 24,89 18,75 14,06 et %5 12050 Ton TsCHM/T Ten  Caloulsted
(EFA- 60073 -TR-054 1,301}
Fizz Rate 2 £} ¥ @ 13 Bating GF/LOFLT RO
(-5 00/2-TH-054 3,238
Heutislizusion Potentiald TH 4D T8TE T35 28,15 33,88 Tou CeCOR/T Ton  U3/AE/1T 83N
(RPA-GOU/2-T8-05%-3,3:3)
Het Westralizstion 45.76 0. 08 65,19 1694 ¥3. 38 Ton Cefo3/T Ton Caloulated
poreatisl  {BPASG00/Z-78-054 1303

Buturated Pesvus
Helstuiy 8t Saturation 3] 34 42 4 %32 % 3/34/12 IR0
{BPH-600/3-18-054 3.3.728}
Total pisgolved Solids 4410 3385 2850 2050 030 sgfl 03418712 IR0
(BER-600/2-T8-084 3,310 pod)
Trpn wg/l
{BEA-600/2-78-054 3.2,15 mod)
Hanganess wgfl
{BPR-BU0/2-70-054 3208 nod)
Elunious. wy/
(BFA-500/2-78-054 3.%,1§ wod}
Calolus 104 989 wylt 03420748 BLE
(EPA-EU0/ T~ TH-U5% 3.0, 2187
Hegoneine .99 b 3: wy/l G3/R071%  BL¥
{EPA-600/2-T8-054 3.2, 32)
Bodius T33 682 wgl% oafeR/ e BL¥
(BEA-S00/2-79-058 50238}
BRI - Budivm AdEniption L1 4% Calonlated

wetic  {BEASEU0/-TH-0548 3.2018)

Respoctfully Bubuitted, /’”l{ B (

Ao
Fudich W, (@t
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EPA-R5-2017-008148INT_0000040

PermitiD  S-00357
Attachment V.B.4
Rev Date 10/03/12

CHEMICAL ANALYSES OF OVERBURDEM AND COAL

STANDARD LABORATORIES, INC.

i, BOE 400 1530 worch Cullen hvenus, Bvenpville, TH 47718
HUMTINGBURG, IH 475450400

KrTHy  Robert Dyer

UNTTED HINERALE €U., LLO

Brwmisy geven Billa
Holwy Hunbar QVE-1359
Pere Dritleds uly 36, 2011

pate Reportads U¥/237352 vrilles Andy Weruwol

Laboretory 1D 2032-331~46 ZOLE~FBL-4T ZRLT33% .48 pLEN SRR RS &) F023-331-50
Interyel, Lt 307021250 212,0-217.0 LT 025850 21G0-226. 9 226.%-331.0
vithalogy Rlack ahals blagk ghala blazk shels Conl-§ ghale

Uniby ot

aoid-Bees Aocounty Ronsure Analyded Teuh
PH, Paute 2.3 6.5 T ¥ 3.9 Undte GA/AOFLZ TR
{BPA-B00/2-TE-054 3722}
Bul ey Totel .48 0.58 5.3 L 3% % ag derd VA/EBIIT PAY
{ABTH BA239C)
gulfur Fyzinie 048 82 5.37 4,131 % e dotd G3fAB/LT BATY
(RETH DI49Z)
Potentinl Aoldity , 3EL00 17,50 161, 56 178,44 Toe CatBI/ T ren Ualovleved
{BPR-BO0/2-78-054. 1.3:1)
Pizr Bote 3 p3 3 a Rating o382 TES
{BPR-$00/2-78-054 3.3.3)

14 La 389,82 1538 E620T3 @ B0 Ton CACUI/T Ton 03733412 8w

(BPA-BUD/2-T0-054 3.2.3)
#ut Heutralization 373,82 58,08 1.3 <130, 44 Ton CefO3/T Ton  Caleulated
potential ABFA-G0B/I-TH-054 103,13

gaturated Fastes
Hoisbors et Beturation 57 6% 5% 1 % U3/1871% JEO
(BRASBO0/4-TH-054 3.3.28)
Fotel Dissclved folide 2380 3430 TTAG 802 gl 03718417 JEO
(BPA-G00/2-70-054 3:3.18 mod)
Tion 485 gl 293/20/12 BLF
{BPA-S00/2-78-084 3333 nod)
Hanganese 36.32 ngih B3/A0/12  BLY
{EPA- 600/ 2-T0-054 3.2, 19 nod)
Alwninus 0.9 wgfl 03/29713 8Ly
(BPA-6U0/2-18-058 3.2.19 nod)
Celeium 130 4.7 ngfi 03720738 BLY
{EPA-G00/ 278054 3219}
#ngnosiu .96 12,4 Bgfl REFEATEM -5 2
(RPR-6U0/2-T8-054 3,2.59F
Sodlag 187 i Byg/l 43720717 BL¥
{BPA=600/2-18-05¢ 3.2.19)
8%~ Bodine Addorption 44 48 Caleulated

Batie (EPR-B00/2-78-054 3.2.39)

f
NOWP:
Respecrfully Submittad, A O £ 4 Az I’LW

Judith W, ?m X
‘
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EPA-R5-2017-008148INT_0000040

Permit i 5-00357
Attachment V.B4
Rev Date 10/03/12

CHEMICAL ANALYSES OF OVERBURDEN AND COAL.

UHLTED WINERALE ©9., LLG STRHMRQ tﬂ&m‘:ﬁmﬁs'lﬂc'

Pafd, BOL-400 1530 Werth Cullen Avenue, Bvenaville, IH 477135
BUNTIHGBURG, I¥ 47567-0400

KETRe  Robext Dyer
Arwei Boven Hille
Hole Wambers UVE-3354
Dote Priliedi  July 26, 3011

Dave Reported: U3/31/12 Driller: #ndy Wetwel
Leborsrory IB 20312~331-81

Intervel, £t 232.0~234.0

tithology whale

vndte ot

aoid-Bege Asoounty Heseure hoalyeed Tach
pit, Paate .7 tite [FEFATTE S T 4]
[EPA-B00/2-TH-054 3, 2,3}
Sulfuz, Tebal 1.32 % ap detd 03715742 PRg
{ABTH DAIH)
gulfue, Pyritie 1.32 %oae detd G3/I571% PR
(ABTH DRAIRY
potential Ackdity 41..9% Fon CACO3LT Ton Ueleulabed
{EVA-§00/2-T8-054 1.3.1)
Tiszs Reke ] Rating 03410732 JEO
{BPA-E00/3-T0-054 3.2,3)
Hautzalizstion Fotentinl 205313 ton CeCOI/T Ton 03/33/12 BIW
(EPA~BOO/3-T0-056 3.2.3F
et Heutrelisation =2LAE Ton CeC03/T Ton Csleulated
potentisl {REA-GDO/2-78-054 1.3.15

Baturated Pastey
Holebure Y Puturetion L7 % 03734413 IRQ
(BPA-E00/R-TB-054 3.2.28)
versl Dissolvad Bollde 4738 wg/i 93718712 OROQ
{BEA- 6007278054 3,238 wod)
Tzron wmerdl
(BER-600/2~78-054 3,239 nod)
Hangunoens meg /3
{EFA-500/2-TH-054 3.2,39 mod)
Alumitum gl
{BPA-G00/2-TH-054 3.2.1% aod}
Caloinn wgll
{BPA-600/9~78-054 3.2,29)
Magneaing B/l
{BPR~-B00/2-78-054 3.3.18}
Bodiv wgll
{BPR-500/2-78-054 3.23.19)
HA% - Bodive Kdsorption aloulated

watio EEAX600/3-7TE-054 3.2.188

Rogpestiully Submitted,

Page 21 of 87
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PermitiD S-00357
Attachment V.B.4
Rev Date 10/03/12

CHEMICAL ANALYSES OF OVERBURDEN AND COAL

OVERBURDEN CORE 104C LAB REPORT

o UREERE MIFERALY QO LD STQWRD meﬁToRlEs"m“

BOLUBOE 400 LRI Merth Cullen Avenss; Evsasviller; YR 4TILE
WL INGEURG, TN ATRAD-TE90

Hizews Hwvpn HELTw
Holy gembers  LEE0
Dete Recsivedy 6573005

Dagy Keporreds 00716705 grognd Blevetlon: 429

Labratesy Th PG-34 FE L LROL LGP ER EROELEFET HOUEIATS 4 OS5 GE R
Inverenl, o B 0-3%.0 2503000 300350 35, 0-48.70 G0 REET
Degryiptlon nhele #hate shadls shaly ahate

Actd-Rang AoooEnLs

Hosvure Duin Teh
ik Paone B4 (3% .5 86 .7 wniry Bue Huisy
{BPR-ED0/ - TR« 884 22, 7}
sulive, Torel PRy 3% L L 4 sff 3t % aw dutid Sy Hulew
{ARTH D4TIICH
#ulfur, ¥yrivie %3 [ 2 LR 23 488 T 07 % 65 detd Boe Hurew
CASTH P 498)
votentisl Aeidivy £.6% 3 2,81 1.9 D% 2 ] Ton CRCOLAT Ton  Caloulated
HEFA-E00/F-TH-55% 12300
Phrn Bate o 3 4l 4 o Rathsg Sen Hoten
CEPR- 8O0/ - TEA084 3.0
Heutealfration Potantial F4. 59 38,89 3156 34,48 ITLTL Fon LRUUIIT Yoo Bod Hotes
{EPR-6R0A2-TH 554 3,201
Rt Heutpslizstlon 2508 16.84 3515 23,18 FHBE o CRTOILT Yoo Uesloalabed
Fobantial  {EFAGSDO/2LUESD84 1000

ganursted ¥Yastes
Meorptive Bt Sssuretion 34 G0 B 1 1% % Sew Hotge

{HPR-8UL/Z T8 054 32087
THgel Disgnlved fulide HOLE 0o YEE ) o) B TRt Suh - Hokes
CEEA-BUV/ LT 054 3.2, 18 wod)

Crimiys 304 248 1.0 2188 Bow Motoa
PBPACGOU - TE- 05 3.2.099)
Wagri s ki 9.7 B2 t.8 wg i Hae HoLes
(EPA-ERUII-TR-0E4 3000158
Feok bus iE8. 4 2388 i S wgid Sud Hovteh
(EPA-BODST-TH-054 3,219}
gan - Bodiue Adetaption T 18 k2] o loukated

Ratie IBRA-600/2-7TB-0%4 3.2.39)

Hotng
P andlyzed By ALE 3OLESULDE
Toval Bublfur shelysed by MBS, MRS, B/B/200%
Pyrlyie Suitue shalyvewd By COR 1720-BL9FTU0%
FhEs analysed by BAE-TI2T/200%
Fewhralisgrion Poreskial anglyzed by 368 GAL0-TLB/2008
Holgrurs ar Saturarior snslysed by ABO, FLE T/RA-RA/200%
poral pleselved Sokids anslyzed by CGR, TIR P/I5-RRI000S
T8, By, and Wa analyzed by CGR-7/30/2008

Aogpoctfully Hubsipred,

PO Y
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Permit 1D S-00357
Attachment V.B.4
Rev Date 10/03/12

CHEMICAL ANALYSES OF OVERBURDEN AND COAL

PO

UNITED MINERALE €O, LLC STQNWB tmm?m;ss'im'

Boge BON 400 £E30 Hereh Dwller Avenuw, Evensville, TH 47715
AUETEHGEYRG, 10 475420400

Azisnd Suven #ille
Hole Bumbers 1040
Sate RBeceiwvod: 067 30/0%

Dats Beporieds (816745 Gromnd Blevetions 47%

Laborarory I8 RUELAFE 4 DO0E: LABELT it SR 3 128 1 P2 ENE S LR POUH -1 EY
rorsriak, £% =50 LSS5y BE. 058, 0 S8, 0608 LR R 1 SN
Deedelpyion whale whald ahaly anndy ahalé shsle

Awid-Babe Roogunts

Méamiry Tl Taiele

Py Pasto #.8 a4 L% 1 8.8 ¥i5 it Bag Hoten
{EPA-BUHOF2-TE-084 32020
sulfur, Tetel “0i30 2P w0, 10 el ) % aw dotd Beg Holen
TASTM DAZIFLY
Sl fus, Byripie §. 06 & 0% .47 033 [+ 388 2% %oaE dord Hog Horea
{n5%n DIEFR)
vovential doldity 188 A.50 & 38 408 3. 68 Ton CuEU/T Ton Calduletsd
{EFA-LUDAE-TH-058 23007
¥ise Bake g 4 4] 2 3 fating Gme Hoten
FEVA-BBEA 228084 3.2,8%
Heubradiserion Povential 28,67 3G, #7 0084 125,63 FEE 5 Fon Ge00¥/T Ton Hgg-Noted
LEPR-SOO/ 2 -804 3.2, 30
put peutralisasion 16T 35,87 i6.685 121,87 2L L% Tha CalO3/7T Ten Calouletad
poventisl  1EPA-BTAE-TESIBE 150D

Saturated Faviay
Mginture 6% Patursrien 43 %4 46 35 3% % Buy Hoves
{EPR 600/ 2 - 18054 3.0.18)
Terei Dlaselved Solids G940 S04 4 269 5ED mg s Bes Hotep
(EEA-BU0-TH-056 .2, L8 wod}
T is i 1809 16,38 5.3 37.9 190y ng i Buw fotes
(E¥R-GROFT-TH-05% 3.2.39)
M gnesive 6.8 5.7 B4 BN .8 &4 wgfd Bov Noten
(EPA-EBFLD-TE-054 03, 3018
Sodinm E400 2454 AN 81,4 AV 0 wgfl Sat Hotag
(EPR-BUL/2-TH-054 3,209}
BAR » Fodkide Adeurpricn 32 I% %3 @ Lk Calesleted

Havie {EPACEORSZ-ME-254 3.2.133

ROTEFL
PR ensiyeed oy WSS T/18H08
Tral Sulfer snalyred by AES, MAR: BFEI200E
Pyrivis SuiPeF anslyied by COR T/29-9/37300%
Fizy anelvied Py ASS 112373003
Revtrallzation Fotunilisl aselyzed by #8353 6/10-7/137100%
Moistuie ot Satwrabios ansiyied Gy A5G0, TLE 24342602005
Tobal Dlwsolved Solids amalyzed by DO, LR 2/25-20/7005
r, Mg, snd Heosnelyred by 00X T/30/200%

Respecriully Submitted.
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Permit 1D 8-00357
Attachment: V.B.4
Rev Date 10/03/12

CHEMICAL ANALYSES OF OVERBURDEN AND COAL

rou: STANDARD LABORATORIES, INC.

UHITED HIRERALS 00, LLe

Bl BOX 400 1530 Horeh Uullen Avenue, Evaneville. I8 4771%
HUNTINGBURG, I8 47542-D400

Areai Beven Hitly
Hole Huobers 1040
Labke Revedved; 0B/3G/05

pete Reporteds 0BA16/08 Areund Elevation: 429

Laborstory 1D 2005148501 2005-1495-02  J0UD5-14895-1%F  Z005.3455-14 2005948515

Intewvel, ft ES,0-7040 T 0-T500 15.08-80.0 BYLU-BELY #5.0-90.0

Degeription Bhaie ahale shale ghaly uhale

Avid-Baas Aocounty Heapure Dete Teoh
PH, Psste 8.8 8.0 Gk 8.9 < 3 HUnite Hoe Hotes
{EFR-BO0/2-1H-084 3.2.2}
gulfur, Total (IR o.12 043 018 LERE S % se-detd Seg Hotes
{ASTH DE2390}
Suliir, Pyritig 239 %1 £.32 0.1 0,18 Bax % Zaodord Bee Wotes
{ARSTH D248}
Potential Agidity 3,13 378 4,06 5,63 34 Ton CelDIfT Ton Caloulated
{EPA-B00/2~TB-0548 1.3, 1}
Figz Rate @ 4 1 3 i Roting Sow Hotes
{EPR-GRO/2- 75054 33,3
Heutraldzation Potventisl 33.9% 3428 44,36 59.0% 51.84% Ton- Cag03 /T Ten Sge Hutes
{EPA=GG0/2-78-054 3,23}
Het Beutralization 3678 30,83 40,50 &3.044 4840 Ton -Gato3/T Ton Celeulaved

Povengial  (EPA-GD0/2-TB- 054 1,313

Savurared Paste:

Modisture at Baburstion 43 41 50 53 58 % Sea-Hutes
{EPA-600/2-T8~05¢ 3.2,18)

Totel Disvolved Solids 1T8G 2287 1833 1900 450 wgld feoe Hotes
{EPA-B00/2-T8-054 322,18 nod}

Caleium 214 285 26.1 24,5 3.3 ag/l Bas. Hotes
{BPA-G00/2-78~-084 3.2,%9)

Hugnesiun 533 B4 T8 g1 b ngfl Beo Putes
{BRPA-60072-708-054 3.2.19)

Sodium 5440 E45.0 5160 535.0 3800 wmgli Bes Hotse
{EPA~BO0/2-TE-054 FU2:08)

BAR. » Sodive Adsorpbion &5 23 23 24 19 Caloulsrad

Ratio (EPA-G00D/2-78-05% 3.2.1%)

Hotes:
pH analywed by ABS T/19/200%
Foral Bulfur analyzed by ABS, HAS, ¥/8/2008
pyritie Sulfer snaliyzed by COR 7/29-8/%/200%
Fizz snalyred Dy ABE T/22/2005
moutralizacion Potentisl enalyzed by AR 6/10-7/1372005
Helwtuie ab Seturation enalyzed by ASG, TLE 7/14-36/2085
Tora) Bissolved Solide analyzed by CER, “TLE T/28-28/2008
Co, Mg, and Ne snalyzed By CGR 773072008

poctiully Subsitted, (“.f,g\ ('L( {—KD
0

FORM @21

Page 24 of 37



CHEMICAL ANALYSES OF OVERBURDEN AND COAL

EPA-R5-2017-008148INT_0000040

Permit 1D 8-00357
Attachment V.B4
Rev Date 10/0312

FOR:
e AL G, i STANDARD LRBORATORIES,INC.
g, BU%R 400 1E30 - Horth Cullen dvenue, Bvsnoville, TN 41715
HUNTINCBURG, TN 47542-0400
BT Hoyen Hillp
Hole Wasbery AR
Detw Roceived: PE/30/08
Date Reporteds UB/I6/08 Grpund Elevations 429
Laborstoty IF FHU5-3485-16  F005-14950T 2005148538  2005-3495-19%  2005-1495-29
Interval, £ 200950 BH0-300.0 I00L 0105, 8 05 0-1L0.0 LAGL0-233 0
Desoription Bhels ahale shily ahle ahale
auld-Beav Astounty Hesgure Bate Tooh
PH, Pagte 3 L% 8.5 8.6 408 unive Sae Wotow
(RPACSDD/Z-YE-084 3,200
Sulfur, Total 0.23 038 9515 0. 84 F.04 % zu detd Sua Hotes
{RETH TEZINC)
Burtur, Pyritic 0.2% .58 6,35 044 [3%:1 % au detd Bun Hotes
(BT DIESE)
Potential Acidity 6,56 11.88 783 13,75 14,36 Ten Catod/T Ton CTalevlaved
(EPR-EDOIE-78-084 1.3.1}
Pize Rate 1 1 ] 1 53 Retihyg Hes Hotew
1EPA-BO0/2- 78054 3,23}
Heutralizstion Povensial 64,95 74,88 3182 48,85 10,686 Ton Catu3/T Ton Seu Hotes
(ERA-GUD/2-TH-054.3:2.3)
et Nestralizavlon BH.59 3.00 24001 34 .88 ~203.. 72 Tof CatR3/T Ton  Caleulated
povential (EFA-BOD/2-78-054 1,310
Suturated Pagte
Hoisture at Batwration &5 64 &5 54 56 % How Hetes
IBPA-E00/2-T8-D59 3,21 8)
Totel Dissolved Solids LTHT 2300 10y 2400 13240 mipfd Sos Botes
(EFA-E00/5-T8-084 3 0. 38 nod)
Saleium 8.2 2608 3.4 34,5 myll Bew Hotng
(EER-600/2-78-034 3.2.45)
Hugnegius 3.5 8.6 8 TR megl L Bee Hotés
{ERB-6007/2-70-054.3.2.1%}
Bodium H1%.0 520 4.0 889,58 mgl ¥ Bee Notag
(EPR-8007/2-70-054.3.2.39)
SAR. - Sodivs AdScrptivn 38 24 34 3% Caloulated
Ravio  (EPA-GURSZ-TH-054 3.2,18)
tron 1909 mg/l S Hoten
Hotos: {EPR-600/2-70-084% 3,219
pH analyzed by ASS T/19/%00% Hangonsge 183 wgfl S8 Hetes
Total Sulfur.anslyzed by ASE, MAS, ¥/6/2005 (EFA-BUUFZ~TH-084 3,235}
pyrivie Sulfur suslyzed by COR 7/29-8/97200% Aluminwe .56 3759 S HotEs

rizs snslysed by ME 7/22/700%
wwutralization Poteskial snalyxzed by ASE 6/10.7/713/2008
Hoisture st Hevuratios snalyzed by A$G. TLE 1/14-26/200%

{BPA-S00/2-7T8-054 3.2.39)

Total Dissoived Solide. snalysed by COE, TLR 7/28-28/200%
on, Mg, and Na anslyzed by CGR7/30/2005
P, M, 8nd Al shalyred By CGR T/IRF2005
serpoctiully Subritbed,

ECRRA v 2t
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Permit ID 5-00357
Attachment V.B4
Rey Date 10/03/12

CHEMICAL ANALYSES OF OVERBURDEN AND COAL

UHITED HMINCHALS 0L, LLE S?‘gmg LRBC}RRTOR*ESJNC-

Bufr, BOX ARD
HUNTINGOURG, 1IN 475420400

1530 Horth Cullen Avenud, Evanaville, W 1715

Area Beven Bi118
Hole Bumbars 1040
Daté Rededweds QE/30/05

Date Repbrieds O9/18/0% Ground Blévapion: 429

Laboratory I8 005124952 % . 20085-1498-22 2005-1495~2%  2005-0495-24° 2005148535
Inverval, ft 116.0-118.0 125 0-1%7, 0 LEEO-120 08 VPEOI5-128.0 1260010028
Beaeription ahnle ahale Yingsrons ahale un~named cosl

heid-Bade Aotounts Haspuin Daty Teck

PHy Frate 6.7 Baf 8.1 Bk 102 ynits Bou Hotes
{EPR-SUO/Z-TR-058 32028

Bulfur, Toppl 1.%% 144 1y 5, 5% .08% % ne dotd Bew. Hotus
CABTH DE235TY

Bylfuy, Pyritie .52 L% 1A% 5B 1.84 %o a9 derd Boe Hoten
(AETH D249

Potential Avidity (39 2] 190,94 4315 173,44 57,58 Ton CatOS/T Ton Cslculated
(EPR-F00/2-78-054 1,313

Fizz Rate 3 3 3 3 3 Rating Bga Hotes
{2FA-GU0/2-78-054 3.2,3)

Heubrilisation Porentiasl 220068 REGLAYG SLT. 20 163,04 1H4EE Ton LaCU3fT Ton Fue Hotes
(EPR-BU0/2-T8-054 32,3}

Hot Westcralization 161.6% 48,58 #13.45 -0 38 1TF2% Ton CatOI/T Ten Cesleulsted
Potential (EPA-E00/2-78-054 1.3.1)

Hurursted Posbes
spigture- et Sstursvion 66 &4 2% &1 T %
LEFA-G00/2-78-084 3,2, 18}
Torval Piopelved Sokids 5700 5E50 223% 6260 F21% wy/i Ses Hotes
(2Ph- 600/ 2-TH-D54 352518 mod)

Boo Notes

Caloium [5-781 Bep Hotos
(BPA-BOD/A-TB-054 3,7, 29}

Hagnesiys ngll How Potey
[EPA-GDO/2-T8-054 5,3, 18)

Bodiun ag /L Hwe-Notes
{EPA-B00/2-78-054 3.2.38)

SAR .~ Bodium Adposption Coloulated
aatio  (BPA-ED0/2-T0-054 3.2.49)

Notes:
Pi anelyied by ASE T/1B/2005
Teral Sultur enslvzed by ASS, HMAS, B/8/3008
pyritic Sulfer snelywed by CUR 7/29-8/9/2005
royr anaiyred by AES 7/22/200%
Nentrelivevivn Potontisl snslyzed by AES E/A0-TEIF RGOS
Meéidtire at Setutabion analyzed by ABG, TLR 7/14-26/2005
Torsl Disecived Selids anslyzed by CGR, TLR 7/25-28/2008
Ca, Mg, and H& snalypzed by CUR T/30/200%

Roepactielly Subnitted; C é il 1 Lo,

FORM 421
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PermitiD $-D0357
Attachment V. B4
Reyv Date  10/03/12

CHEMICAL ANALYSES OF OVERBURDEN AND COAL

FORY

URITED WENERALS 00, LLO STQNMR& LMORQTOR’ESQ’NC'

Pl BOK-AUD 1530 Horth Cullen Avenide. EPvangville, TH 49913
HUNTINGHURG, 1N 47542-0800

Hhrwar Seven Hille
Hole MWumbers 1040
Dape Heceived: 06730708

page Reportedi 0B/16/085 Ground Zlevetiony 429

Labaratory ID 2005-1498-26 Z005-1498-27 2U05-3495-28 Z005-2495-39 2005-1485.30

anterval, £t 128.25-029.25 129 25503050 LIQLUALA0LE0 330, 50-030.75 430, 7513068

peseripiion ahule Timesrone ahnle limsetdng whale

Koig-Baog Account Heapuie Date Tech
pH: Paots {3 9.8 8.0 g8 BUE unice $me NHoten
{ERAA 6007/ 2-TH-054 3.2.3)
sulfur; Totsl PR e 0.8% 1578 .37 0.28 % e derd Beo Hotas
[RBTH DARIVCY
sulfuzr, Pyrivie 1.87 .85 .98 9.314 028 %-an detd 8o Hotay

{ASTH BEA%YY

eotentisl Acidity S8.44 26.56 3000 4.38 9,686 Ton £aC03/T Ton Calewiated
VEPA-600/2-78-05¢ 1.3.1)

Fize Rete 2 ¥ 3 2 3 Rating Bee Hotes
{BPR~600/2-78-054 3,2.3)

Neurralization Potestisl FARE AT 536,31 51,59 25.71% 189,81 Ton CaCo3lT fon Bee Wotas
{BPRA-6R0/2+70-054 3:2.731

Het Msuteslizetion -39, 34 49955 21.5% 21,37 180,79 Ton CeC03/T Ton Celoulated
Potentisl. (EPR-B00/Z2-78-054 1.3.3)

Snturated Paster

Holsture ay Eaturstion @6 34 63 54 65 % Seg HOLOs
{EPB-GDQ/E<T8- 058 3208}

Foval Bissolved Solids B720 2e08 i000 H45 1950 wgll Beg Hotes
{EPR-500/2-78-058 3.2.18 wiody

Sl m 46.7 14.7 A0.3 mygll Bee Roten
{EPR-600/2-70-059 3,2:128)

Magnesian g5 22 5.5 mgli Bue. Hotey
{BRPA-600/2-78-084 3,2,15)

Hodium H88.0 333,40 £40, 4 wg/l Sog Hotsn
{EPA-BOD/ 278054 3.2.39)

BAR - Sodium Adeorption % b 28 enlaoulated

Ratio (ERA-6Q0/2-78-054 3.2.19)

Hotes:
pH analyzed by ARS -F/L19/2008
Total Sulfus daalyezed by ABS, MRS, B/3/200%
Pyritio Sulfur aoalysed by ORI 7/25-8/8/2008
vize analyzed by BAES T/22/200%
Heutralization Potential enelysed by ASE G/10-7/33/2005
Hoisture ot Saturstion anslysed by A5G, TLK 7/14-26/2005
Toval Uissolved Solids swslyzed by CGR, TLE 7/25-29/2008
4, Mg, and No enzlyzed by COR™T/30/2008

RespectEully Subnittoed, F\ZAB \l)l)t' f(,f

FORN #:21
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Permit 1D $-00357
Attachment V.B4
Rev Date 10/03/12

CHEMICAL ANALYSES OF OVERBURDEN AND COAL

FOR:

UNITED MINERALS CO., LLO STgngﬂ LQOTGRtESJNC,

P00 BOX 408 1530 worth Cullen dvents, Evaneville. TIH 47715

HUNTINGBURG, IN  47542-0400

Arghy Baven Hilla
Hole Hewmber: 1840
pate Repeived: UBE/30705

vere Reporoeds DR/IE/03 Ground Blevevion: 429

Leborstory Ib 2005-2495-31  2005-1455-32° 2005-14%5.33  2005-2495-34  2U05-1495.35
Interval, £t I3L.66-337 83 13708515500 135,0-043.0 143.0-148.0 148.00-183.0
Deseription limpstone shale limestone shele shale

Aeld-Base Avoount

Huspury Date Toch
pH: - Poste 8.7 2.8 2.8 94 B8 Unity Hew Hotwe
{EPA-BOQ/2-TR-058 3, 2,2
Sulfug, Toral .33 0.%3 G218 434 ¢.75 % su-detd e Hotes
{ABTH De2I9C)
sulfyr, Pyritie 0,23 [ 2+] oLl ¢34 [ 41 % as degd Bos-Hotes
(AETH D4
Potenvial Aeidity .56 6025 5. 63 106,63 2344 Ton CeC03/T Ten Caloulsted
(ERA- GO0/ E-T8-054 1. 3.0}

Pirz Rate 3 1 3 3 1 REEing Hau Hotes
(EPA-S00F 278054 3.2,8)
Heutralization Potential 184,71 18,38 B4G. 76 140,33 64,71 Ton CeCOI/T Ton Seu Noted
{EPR-BO0/2-78-054 2,29
Hey Reutvalization TTEAE 12,743 83543 129,50 4127 Ton Ca03/T Ton Caloulated
Potentisl  (BPA-SUD/Z-78-054 1.3.07

Baturated Pesve:
Moisture st Bavruration 30 23 28 56 &% 4% Bue Hoves
(ERA-BUD/Z-TH-0548 3.0, 28}
Toral Diveolved Solide 1387 BOG 1340 508 23180 g/l Bug Hotng
(EPR-600/2-78-084 3,218 mod)
Caleiun 8.8 30086 2.3 29,8 2T wg/E Boe Hotes
{EPR-600/4-78-0584 3.2.09)
#Hagnesivm 4% 6.3 3.8 T 5 L 911 mgl ¥ Boe Hotsa
{EPA-B00/2-T8-054 3.2.193
Hodivm 450 595,90 45108 664,80 7859 ®g/l fes Noresn
{EPA-BDU/2-78-054 3.2.19%
BAR - Hodiun Adsurption 4] 2% 23 29 3% Heloulated

Ratip {(EPA-EUO0/2~T8-054 3.2.18%

Hotags
pH analyzed By ASE T/1%7200%
Tetal Sulfur analyzed by ASEH, MAS, 8872005
Pyritie Sulfur snalyzed by COR 7/29-8/3/2005
Pizz anelyzed by ABS 1/22/200%
Meutralizetion Fotentisl snalvzed by ABS E/30-7/3372005
Wobabure at Bsturerion dnalyzed by ASG. TLE T/34-26/2008
Total Digsnlved $01ide amalyzed by QOR, TLH T/IE 2612005
Ca, Hg, and e analyred by CGR 7/307300%

Reppoctfully itbed, (‘”“\é B O AP

FORM& £
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Permit 1D 8-00357
Attachment V.B.4
Rev Date  10/03/12

CHEMICAL ANALYSES OF OVERBURDEN AND COAL

FORY : R g
DHITES HINERALD U0, , L0 57'””%&9 Lﬂa TO&'EsJNC‘
B0 BOX 40D
HUNTINGBEURG, IR 4753%1-0400

1530 Horrh Cullen Avenmpw, Byshadwille, IN- 47715

Aroa Hoven Hills
Hole Bumber: 1040
Dave Reseiveds U6/38/08

Date Repocieds U8/16/05 Ground Blevetionr 429

Labaretoty TH F005-1495-36  TOUE-1495437  2005-1495-38 2005-1435-3% 2005-1895-40
Interval, fx 18%.0-148.0 158, 0-163.0 I63.0-268.9 EEHL-113.9 13, 0-378.0
Degeriprion shale whisls ahsln nhala whole

hebdsBane Avoount:

Honpurté Dabe Teon

PHY Pasty w2 #.7 (9% .3 8.8 Wit Hue Hotes
(EFR-600/2-78. 05432, 83
gulfur, Toted 0. 66 385 343 b.55 .43 %ona dotid Euu Roteg
{ASTH 042350
Bulfur, Pyrivic {3813 A 86 143 8.5% O %] % ap detd Bee Hoted
TRGTH DR492Y
Forentisl Asidivy 2063 58,33 44,63 16,88 44.38 Tow CaCOY/T-Ton  Caloulated
(ERA- 600/ 2-TH-054. 33, %)
Fizi Rage % 2 ¥ 2 3 Raving Boe Hotes
(BEN-BRO/2578-054 32,33
Heutrdlization Porentield p2:0 ek 32,96 20,34 94.85 184,71 Fon aCG3/ T Ton Heo Hotay
LEEA-600/2-T6-084 3,8, %)
et Heutrallzation 82,64 F4.83 ~24 .35 FELHT 140 .93 Ton CsU03/T Ton  Caloulated
poventinl.  {ERA-BOO/T-TH~05% 103,33

Baturabed Papbes
Mpistira et Saturefion 37 56 54 33 S % Soa Hotes
{EPR-600/2%78-D54 3, 2.08)
Tothl Pissolved Solids 1500 Z2300 4530 3148 ZEOY wg /1 Bow-Hoten
IEPA-BDD/2-78-054 3.2, 18 mod]
Caledum 283 26,9 33.4 wg/l See Huten
{EPA-B00/2-78-054.3.2,39)
Hugnagiue g3 §.2 [ 3% 3 mg/l Hen Hoteg
{EPA-BO0/2-T8-054. 3.2.108})
Sodium g61.8 204,08 BEE.0 my s 3 Bog Hobew
{EPA-BO0/ 278054 3. 2.4
AR -+ Sodium Adsérption 38 f ¥4 35 Caloulated

Batio  (EPA-SU0/2-78-054 3.2, 19}

Hoteg:
pH analyeed By MBS T/19/2008
Total Sulfuy snelyzed by ASH, BMAS, €/8/2085
fyritic Bulfur anslyzed by CGR T/29-8/9/200%
Fizy analyeed by ABS /2372008
wousralizetion Potential snunlyzed Dy AsE $/10-7/313/20038
Hoistuty 8¢ Bavuration anslyzed by ABG, TLE J/14-26/200%
Total Diseolved Bolidy enslyied by CGR, TLR 7/25-287200%
Cx, Mg, and Na snalywed by CUR 7/30/2005

.
Resprotfully Subsmitbed, é ;m‘ h{ ;} g %{ (_aﬁiﬁ; }

FORM » &
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Permit 1D S-00357
Attachment V.B4
Rev Date 10/03/12

CHEMICAL ANALYSES OF OVERBURDEN AND COAL

PURY
UHITED MINERALS €O, tLe STAN b LMQRRTC}R!ESJMC'
PO, BOX. 450
HUNTIRCBURG, TH 475470400

1E30 wmoreh Cullen Avepuwe, Bvengville, I 1715

KRG Heveon Hille
Hole Busber: 1040
Date Received: Q6130/0S

Dave Reported: (8716708 Bround Elgvesions  $2¥
LsbRrarory TR 2005-1458-4% 2005-%495-427  2005-1485-43
Inkerval, fr I7E.0-17B083 178.83-38000 18433008000
DeEseriprion limentone black shale undereiny

Aeid-Base. Aooount:

Bésoury Dato Teoh
vH, Paste Tt 3% Y Unitu Sue Hobes
CEPR-GHO/2-F 0084 3. 2,0
Sulfur, Total 633 1378 2,53 % ay dend Hpe Hotos
{ABTH DYZENCY
Sultur, Pyritie §.33 TeTE 3 % sy derd Bée Hotes
{RETH -P2492)

Porential Beidicy 197.81 5500 10,43 ton CatiiiT ten Celoulited
(ERA-ENO/2-TR-054 1, 3,75

Fiyr Rake 3 3 2 Rating $ou Hotes
(EPA-500/2-78-054°3,2. 31

Houerelization Fotentinl 23,57 2803 87,64 Ton CeCO3/T Ton Ses Motes
{EPBE-GDU/EXT8-0543.2,3)

Mot Heutralization 32,76 2697 ~Z.47

Ton CaCUI/T Ton  Celoulabed
Rotential (EPA-S00/2-7R-054 1.3.1)

Satursbed Paste:

Moisture st Ssturation 52 65 86

% Sou Hoted
{ZPA-E0D/2-TR-054. 3.2, 38)
Totsl Dissolved Solide TH3G Eidad B850 ng/l Had Wotos
{EPR-S00F T TR054 302,08 nod)
Cateipm wgll Bee Noten
{EPA-600/2-T8-084.3. 2,39}
Hegndaiin meg/d Ben Hotes
{(BRA-SOU/2-TB-054 3.2, 19}
Sodiue ngll Sme Hotes
{EPA-~BO0/ 2~ 8- 054 3.2, 49
BAR -~ Bodiun Admorption Calevlieted

Ratie (EPA-E00/2-78-DB4. 3,2.19)

Hotes:
pHenalysed by A5 T/19/200%
Toral Sulfur snalyzed By AEB. MAS, B/8/2005
Pyritic Sulfur anslyzed by CGR. T/29-8/5/200%
rize soalysed by ASS 1/2%/2008
feutralisprion Povential snalyzed by ASS 6/18-7/137200%
molgeure st Savturstion anelyved by BSE, TLE /342672008
Total Dissolved Bolids -snslysed by QR TEX 1/25-28/200%
T, Wy, snd ¥a snnlyied by CGR.T/30/2005

RespectEully ‘submitted, o 4 W

FORG &2
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Permit 1D 5-00357
Attachment V.B.A4
Rev Date 10/03/12

CHEMICAL ANALYSES OF OVERBURDEN AND COAL

CORE OVB-1384
COAL LAB REPORT
COAL-T

LAB WO, 2012~331+-15
DATE REC'D 09/01/11 STAMNDARD LABORATORIES, INC.

1830 W, Cullen Avenus
Bvansville, IHN 47715

UHITED MINBRALS CO.,; LLC
P,0. BOX 400

HORTIHGBURG, IN 47542-0400
ATTH: Robert Dyer

SAMPLE IDENTIFICATION

BEVEN BILLS
OVE 1394
80~81,83
Coal~7

DATE REPORTED: 03/21/12

% KOlQTURE % RSH % VOLATILE % FIXED CARBON BTU/LBS % SULFUR

A8 REC'D ﬁ 23 12,52 AXER ELEX 11178 5.26
DRY BABIS wormes 13.45 EEXE EREX 12010 5.65
H-R-FREE 13876

PORMS OF SULFUR % DRY BABIZ

TOTAL 5.6%

PYRITIC 2.7¢

SULFATE 0.52

ORGANIC 2.37

NOTE: XXX¥ INDICATES AWALYSIS WAS NOT PERFORMED

Respectfully Submitted ,¢£} (//;L(£¢AJ
Judith Sni&az

»;
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EPA-R5-2017-008148INT_0000040

Permit 1D S-00357
Attachment V.B.4
Rev Date 10/03/12

CHEMICAL ANALYSES OF OVERBURDEN AND COAL

CORE QOVB-1384
COAL LAB REPORT
COAL-6 RIDER

LRB: NO« 2012-333-21 i STANDARD LABORATORIES, INC.

DATE REC'D 09/01/11

1530 W. Cullen Avenue
Bvangville, IN 4771E

URITED MIWEBRALS CO., LLC
P.0. BOX 400

HUNTINGBURG, IN 47542-0400
ATTH: Robert Dyerxr

SAMPLE IDENTIFICATION

SEVEN HILLS
ovVE 1394
104.0~-104.33
Coal-6

DATE REPORTED: 03/21/12

% MOILBTURE % ABH % VOLATILE % FIXED CARBON BTU/LBS % BULPUR

AS REC'D 5.80 40,64 LEXK EXEXK 6306 10.27
DRY BASIS ~ewme- 43,61 ZEER KEZXK 6766 11.02
M~B-FREE 11989

FORME OF SULFPUR % DRY BASIS

TOTAL 11,02

PYRITIC 7.02

SULFATE 1.39

ORGANIC 2461

WOTE: XEXX INDICATES AMALYSIS WAS NOT PERFORMED

N /
Respectfully Submitted et A2 /u}l
Tudith ﬁiﬁﬁnider
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL

CORE OVB-1394

EPA-R5-2017-008148INT_0000040

Permit {D S-00357
Attachment V.BA4
Rev Date  10/03/12

COAL LAB REPORT

COAL-6

LAB HO. 2032-331-24

DATE REC'D 09/01/11

THITED MINERALS CO., LLC
P.O, BOX 400

BUNTINGBURG, IN 47542-0400
ATTH: Robert Dyen

SAMPLE IDENTIFICATION

STANDARD LABORATORIES, INC.

1530 W, Cullen Avenue
Bvansville, IN 47715

SEVEN HILLS
OVE 1394
110.0~316.75
Coal-6

DATE REPORTED: 03/21/12

% MOISTURE % ASH

A8 REC'D 5.41 10.39 XEXX
DRY BASIS ~--—=~ 10.98 b .5 %4
M-A~-FREE

RS —————————- A SR il R i

% VOLATILE % FIXED CARBON BIU/LBS % SULFUR

e o e . A o e o e 50 0 0 O o e R O L R

LEXE 11500 1.80
XAXE 12158 1.90
13658

o s, W, o o i, g

FORMS OF SULFUR % DRY Bagis
TOTAL 1.80
PYRITIC 0.70
SULFATE 0.12
ORGAWIC 1.08

NOTE: REXX INDICATES ANALYSIS WAS NOT PERFORMED

respectfully Submitted

Page 33 of 37
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EPA-R5-2017-008148INT_0000040

Permit 1D 5-00357
Attachment V.B4
Reyv Date 10/03/12

CHEMICAL ANALYSES OF OVERBURDEN AND COAL

CORE OVB-1394
COAL LAB REPORY
COAL-8

Lag HO. 201233149 STANDARD LABORATORIES,INC.
DATE REC'D 08/01/11

1830 W, Cullen Rvenue
Bvansville, IN 47715

UNITED MINERALS CO., LLC
P.0. BOE 400

HUNTIMNGBURG, IN 47542-0400
ATTH: Robert Dyer

SAMPLE IDENTIFICATION

SEVEN HILLB
OVE 1394
219.0~226.9
Coal-5

DATE REPORTED: 03/21/12

% MOISTURE % ASH % VOLATILE % PIXED CARBOW BTU/LBS % SULFUR

&8 REC'D 5 .65 16.18 ZAXX ZERE 10930 6.32
DRY BABIE -~~~ 174158 EEXX b 5644 11585 6.70
H-A~FREE 13983

FORMS OF BULFUR % DRY BASIS

TOTAL 6.70

PYRITIC 3.40

BULFATE 0.30

CEGANIC 3.30

WOTE: £X%Y INDICATES ANALYBIE WAS NOT PERFORMED

Respectfully Submitted

Page 34-0f 37



CHEMICAL ANALYSES OF OVERBURDEN AND COAL

ﬂ' STAMDARD LABORATORIES INC.

FORY

UNITED MINERALS CO.,;

PL.0. BOX 400

HUNTINGBURG,

BNALYSILE OF RAW CODL

LLCT

I¥ 47542-0400

EPA-R5-2017-008148INT_0000040

Permit 1D §-00357
Attachment V.B.4
Rev Date 10/03/12

CORE 104C
COAL LAB REPORT
COAL-T

1530 W, Cullen - Avenue; EBvaneville, TH: 47715

BAMPLE ID:
LAB MO, 2004-1069-7
SEVEN HILLS DATE RECYD: 0s/14/04
Holeé NMumber:; SHSL04C DATE SAMPLED: s s
§ UPPER(7-<OA ) SAMPLED BY: CLIENT
Depth, fest: 113
Thickness, inches: 38 DATE REPORTED: 06/22/04

PROXIMATE ANALYSIS

{% AS RECD}
MOISTURE 10.56
A8H 13.36
VOLATILE 33.98
FIXED CARBON 42.08
SULFUR 3,36
BTU/LB 10803
M-A~FREE

(% 'DRY)

14,54
38,00
47.086

3.76
12078
L4201

FORMS OF SULPUR
(% DRY BASIS)

TOTAL 3.76
PYRITIC 24527
SULYFATE vL.ug
ORGANIC 1.41

Respectfully Bubmitted,

FORK M. 20
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL

e L STRNDARD LABORATORIES, INC.

FOR:

UNITED MINERBLE CO., LLC
P.Ov BOX 400

HUNTINGEURG,

ANALYETIE OF RAW COAL

IN  47542-0400

CORE 104C
COAL LAB REPORT
COAL-B

EPA-R5-2017-008148INT_0000040

Permit iD S-00357
Attachment V.B.4
Rev-Date 10/03/12

1530 W. Cullen Avenue; Bvansville, IW 47715

LAB RO. 1 2004-1069-1
SEVEN HILLS DATE REC Dy 05/14/04
Hole Mumber: BS8HE104C DATE SAMPLED:  wwmewmwe
5 LOWER SANMPLED BY: CLIENT
feat: 118
Thickness, inches: B4 DATE REPORTED: 06/22/04

PROXIMATE AWALYSIS

{% A8 RECD}
HOISTURE 5,85
ABH 11.08
VOLATILE 35,38
FIXED CARBON 43.60
SULFUR 4.66
BTU/LB 11145
H-B-FREE

(% DRY)

12.28
39.30
48,42
5L 17
12376
14109

Respectfully Submitted,

Page 36 of 37

PORME OF SULFUR
{% DRY BASIS)

TOTAL 5.17
PYRITLIC 342
SULFATE 008
ORGANIC 187

JUD%W /.‘gélﬂﬁk

FORIA N 20



EPA-R5-2017-008148INT_0000040

Permit 1D S5-00357
Attachment V.BA4
Rev Date 10/03/12

CHEMICAL ANALYSES OF OVERBURDEN AND COAL

CORE 104C
COAL LAB REPORT
COAL-S

ﬁ:l STRNDARD LABORATORIES,INC,

1530 W, Cullen Avenie, Evansville, IN 47715

SAMPLE ID:

FOR: LAB WO.: 2004-1069-4
UNITED MINERALS CO., LLC Breas SEVEN HILLE DATE RBCYD: 05/14/04
P,0. BOX 400 Hole Numbsr: SHSL04C DATE SAMPLED:  =wmewmw=
HUNTINGBURG, IN 4785420400 Seam: 5 SAMPLED: BY: CLIENT

Depth, feet: 180
ANWALYSIS OF RAW COAL Thipkness, inchesi 52 DATE REPORTED: 06/22/04

PROYIMATE ANALYSIS
{% AE RECD) {(% DRY)

MOISTURE 8.84

ABH 9.20 10.22
VOLATTLE 35.53 39.45
FIXED CARBON 45,33 50.33
SULFUR 2.74 3.04
BTU/LB 11609 1z8s0
M-R-FREE 14357

FORMS. OF SULFUR
(% DRY BABIB}

TOTAEL %.04
PYRITIC 130
SULFATE 0.03
ORGANIC 171

Respectfully Bubmitted,
SMIDER

FORES HEL 20
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